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Summary 
Since initiation of implementation of field activities (2012), different technologies have been 
introduced and tested in a participatory approach with the farmers with the aim of developing 
innovations that would contribute to increased agricultural production, improve food safety, 
and sustain natural resources integrity. This report presents the progress made between April 
2015 and September 2015.  
 
During this period, activities conducted under Research Output 1 (Situation analysis and 
program-wide synthesis) have continued to debate how best the data generated in previous 
baseline and farming systems surveys could be analyzed to better inform construction of 
household typologies considered important in the process of targeting SI interventions. 
Different typology examples were constructed. Sharing the Africa RISING Baseline Data 
Summary with stakeholders was initiated, starting with Malawi during July 2015. The data 
presentations were greeted with overwhelming enthusiasm by farmers. Overall, the farmers 
actively participated in the discussion and acknowledged that the data findings truly reflected 
their areas. Africa RISING baseline data for Tanzania were evaluated to assess how much they 
can contribute to a gender analysis of agricultural households and communities in the action 
sites. A report is in preparation that contains recommendations on how to strengthen gender-
sensitive situation analysis and how to fill existing gaps through other tools (Women 
Empowerment in Agriculture Index, qualitative studies). 
 
A yield gap analysis survey involving 320 households in Malawi was undertaken during the 
harvest period, targeting poor and rich fields for each of the farmers. The survey households 
comprised both intervention and non-intervention farms. Data collected included grain yields 
for cereal and grain legume crops, crop density, and weed biomass. This survey was a follow up 
of two earlier surveys implemented during September 2014 and March 2015. Soil samples for 
each of the farms were collected during the earlier surveys and these are being analyzed. 
Characterization and data from this work are being used to develop pathways for intensification 
that best suit different farmer groups. 
 
Field experiments to validate SI interventions (Research Output 2 - Integrated Systems 
Improvement) were hit by a serious drought in Tanzania. In Babati, 28 fertilizer response, lablab 
relay, farmyard manure, and variety trials were implemented and harvesting undertaken from 
May to June 2015. Most fields had maize crop failure; maize harvesting was done in only eight 
fertilizer response and variety trials and two farmyard manure trials. The drought situation also 
applied in Kongwa and Kiteto. However, this condition presented an opportunity for new crop 
varieties to express their early maturity and drought-tolerant attributes (especially groundnut), 
and the supremacy of in-situ water harvesting techniques and soil water erosion control 
measures. Combined with intercropping, these innovations resulted in 2786% yield 
improvements. Data gathering on soil moisture, leaching, and erosion continued as well as 
climate data using automated weather stations. 
 
Livestock integration involved establishment of eight additional (new) participatory/validation 
trials on forage management. Variety assessment is conducted through records of agronomic 
data and participatory evaluation by farmers and extension staff. A total of 36 feeding trials 
were set up on 24 farms. Data collection on growth performance, mortality rate, farmers’ 
perception, and cost effectiveness of the technologies is in progress. On feed processing, a total 
2 
 
of 28 farmer trainers (TOTs) and more than 100 farmers participated in the training and 
demonstration of forage chopping/milling machines. The first step was to cluster farmers in 
farmer groups around each forage chopper in all six villages. The group elected a management 
team comprising chairperson and secretary who will be directly responsible for the safety of the 
machines and guide the group in making decisions. Groups agreed on a business model (how to 
use the machines amongst group members and also generate revenue to maintain the 
machines). The extension officer, with the support of the District Livestock Officer in each of the 
areas, has been engaged to oversee and monitor how the activity evolves. 
 
Three farmer groups, each with eight farmers were established to host 24 local poultry trials and 
demonstration sites to be used as learning platforms in Seloto, Matufa, and Galapo villages of 
Babati District. A total of 36 feeding trials were set up on 24 farms involving 800 birds. Data 
collection on growth performance, mortality rate, farmers’ perception, and cost effectiveness of 
the technologies is in progress. This activity involves the use of vegetable waste in poultry feed 
ration formulations and of poultry guano application to vegetables as a fertilizer. 
 
The vegetable team continued to validate data for already introduced improved varieties on 
established demonstration plots, but also introduced new technologies and vegetable varieties. 
A set of farmer-managed field demonstrations (with increased farmer resource use, compared 
to the two previous project years) was implemented in each of the four project focus villages in 
the Babati District in October 2014. Monitoring efforts progressed in the 20142015 production 
season to provide the needed repeat datasets for costbenefit analysis of the three initial 
technologies introduced to provide proof of concept and needed evidence of their benefits to 
smallholders. Additional technologies viz, mobile garden technology to enhance household 
consumption and vegetablepoultry integration (both of which encourage the use of low-input 
and easily available household resources), the use of mineral water bottles for drip irrigation, 
and the use of African marigold (Tagetes erecta) for (biological) control of nematodes were 
introduced in the reporting period and data collection is in progress. Three additional vegetable 
crops, namely, Sweet pepper (Yolo Wonder), African nightshade (Nduruma), and Ethiopian 
mustard (Rungwe) and one additional variety of Amaranth (Madiira I) were also introduced. 
 
Between April and May, almost all the mother trials in Malawi were successfully harvested. The 
exceptions were plots that were situated close to the villages and contained pigeonpea that was 
destroyed by goats before harvest. A series of field days were held in April towards harvest time. 
Field days at this time help farmers to evaluate technologies objectively as the maize cobs and 
pods of grain legumes have matured. The over 1300 participating baby trial farmers were also 
able to evaluate their trials at harvest. A PhD student is tracking and comparing productivity 
gains from using the different technologies. 
 
For Zambia, this was the last research year for the SIMLEZAAfrica RISING Project. 
Consequently, an evaluation workshop was held in Chipata during August and project 
achievements were presented and discussed with stakeholders. Lessons learnt during the 
project lifespan (20112015) were summarized as being:  
 Conservation agriculture seeding techniques of dibble stick, ripping, and animal traction 
direct seeding reduce farm labor requirement and increase crop yields.  
 Soybean inoculation with or without added P fertilizer increases legume yields 
particularly soybean.  
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 Weed management using herbicides reduces labor demands during the cropping 
season.  
 Rotation of maize with legumes such as cowpea and inoculated soybean increases maize 
yield.  
 Rotation of maize with soybean and cowpea reduces Striga infestation on maize crop.  
 Intercropping maize with cowpea helps farmers get a harvest from two grain crops that 
are important for food and nutrition security.  
 Field days are a good platform for information dissemination and exchanging ideas 
amongst farmers and other stakeholders. 
 
Storage of maize grain using a combination of hermetic techniques and warehousing continued 
to be demonstrated, tested, and evaluated in a participatory manner with the farmers. Maize 
stored in warehouses from September 2014 using hermetic bags (GB-PICS) as well as farmers’ 
traditional stores (Kihenge) in Long, Sabilo, and Seloto villages were evaluated for quality and 
food loss. Hermetic storage bags were provided to farmers to store their own maize as a way to 
promote adoption of improved storage technologies, flow of information, and knowledge about 
improved storage technologies. On mechanized shelling, preliminary results suggest a shelling 
efficiency of 79.484.1% (% of all grains on the cob removed); the variation depended on the 
moisture content of the grains. These demonstrations were combined with training of farmers 
to improve their knowledge on modern methods of drying, mechanical shelling, and storage 
shelling of harvested products in order to minimize postharvest losses. 
 
During the reporting period, 469 maize samples collected from farmer storage structures were 
tested for aflatoxin and fumonisin and prevalence ranged from 90 to 100% for aflatoxin and 
30100% for fumonisins per village. Aflatoxin levels were generally low but seem to increase 
with storage period, whereas fumonisin levels decreased with storage period. Farmers sort grain 
before storage and this practice appears effective in minimizing subsequent aflatoxin 
contamination in storage. The efficacy of the aflatoxin biocontrol product that is being 
developed using atoxigenic strains of Aspergillus isolated from Tanzania was tested in 14 sites in 
Babati. Six of the trials were lost to drought. No clear pattern could be observed in aflatoxin 
levels between treated and control plots. The severe drought at the time of application 
prevented proper takeoff of the biocontrol strains, and as such, these trials were lost. However, 
microbial analysis in soil samples collected 3 months after harvest revealed that biocontrol 
strains can survive in soils that are affected by drought. Analysis of aflatoxin and fumonisin in 
samples collected from poultry feed ingredients had mycotoxin levels below threshold 
standards set for poultry. One hundred and three maize samples collected from fertilizer and 
variety trials of the Research Theme 1 (June 2015) are being analyzed to determine the effect of 
soil fertility improvement on aflatoxin and fumonisin contamination. 
 
In Kongwa and Kiteto, 80% of the farmers who received postharvest management training 
adopted better drying methods, such as the Mandela cork for groundnut. In the case of maize 
and other grains, drying on polyethylene sheets after initial drying in the field limited exposure 
to the fungus. There has been a 6-fold increase in awareness among 92% of the recruited 
farmers who are deploying appropriate postharvest handling methods to reduce aflatoxin 
contamination. 
 
4 
 
Cost-benefit analysis on 59 treatments, being components of the technologies described above, 
showed that almost all of the AR technologies (single or integrated) are either as good as the 
base technologies or better in terms of the three economic indicators of gross margin (GM), 
benefitcost ratio (BCR), and returns to labor (RL). The mean BCR ranges from 0.8 to 7. The 
grand mean is 1.7 indicating that economic returns of the technologies are on average higher by 
70% than the breakeven point. Stochastic dominance analyses in Zambia showed that cropping 
with external inputs (e.g., fertilizer, inoculants) generated more risk efficient yields compared to 
cropping without inputs. 
 
Although the 2013-14 MLN resistant variety trials identified 11 (CKH122206, CKH122255, 
CKH122251, CKH123730, CKH122157, CKH122244, CKH123995, CKH122159, CKH121957, 
CKH122253, CKH123729) as top performing hybrids, the high variability in MLN pressure 
necessitated re-evaluation of several hybrid entries during 201415 to validate their 
performance. These hybrids were evaluated in 56 trials at two potential hot spot sites, but only 
one site, MARA SUBA agro-farm had good MLN pressure. Top performing hybrids were again 
identified. Trials to determine effectiveness of good agronomic management and cultural 
practices on MLN were severely affected by drought resulting in high variability of collected 
data. 
  
A study to predict adoption of tested technologies was conducted in Kongwa and Kiteto and a 
draft report has been produced. The report will be finalized and improved for publication on 
Africa RISING website and as a journal article. Highlights include: 
1. Improved varieties have been projected to be easily adopted in Mlali compared to 
Laikala village of Kongwa District. 
2. Proximity of villages to agro-dealers will facilitate adoption of improved varieties. 
3. The adoption rate has been projected to be very high for agroforestry in both villages. 
4. Results projected higher adoption peak for improved poultry feeds (about 93%) in Njoro 
village in Kiteto District compared to Mlali village in Kongwa District (58%). 
 
A survey on farmers’ willingness to pay and adoption of improved agricultural technologies 
was conducted in Babati District during August and September. Analyzing determinants of 
technology adoption under multiple binding constraints will shed light on the sustainability of 
promoting agricultural technologies and may help policy makers when promoting technology 
adoption. With the same farmer group, a follow-up study was conducted using a gender-
sensitive qualitative approach. It involved interviews with five extension officers, 32 male and 
female farmers, and three implementers (with more interviews to follow). Interview recordings 
are currently being transcribed and evaluated with the qualitative data analysis software 
Atlas.ti. A first coding exercise has been completed and has yielded preliminary insights and 
further directions for research.  
 
A total of 20 students were engaged at MSc (13) and PhD (7) levels. A total of 1666 stakeholders 
underwent short-term technical training while 525 stakeholders participated in field days. 
Twenty-two research partners undertook training in the management of the PPMT.  
 
The recommendations of the IITA commissioned external project review which took place 
between January and March have been discussed with the partners and are being implemented. 
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Implemented work and achievements per Research 
Output 
Research Output 1 (RO1): Situation analysis and program-wide 
synthesis 
Analysis of baseline data generated by IFPRI and farming systems analysis data generated by 
WUR continues to be a basis for exploring ways of overcoming the large diversity within and 
between farming systems, and their complexity arising from the interactions among different 
farm components and external factors when planning for research in, and subsequent 
dissemination of, options for sustainable intensification. These analytical results have been 
presented in conferences and workshops (e.g., 
http://www.slideshare.net/humidtropics/exploring-options-for-sustainable-intensification-in-
africa-rising-by-carl-timler-et-al; 
https://www.dropbox.com/s/j8ge4bewo0poot9/2015_07_14_AfricaRISING_workshop_ESA.pptx
?dl=0, 
  
A PhD student prepared for and started fieldwork in Tanzania in April 2015. His research will be 
generating information on determinants of adoption and adaptation of farming practices and 
technologies for sustainable intensification of smallholder farms in East and Southern Africa. 
Africa RISING baseline data for Tanzania were evaluated to assess how far they lend themselves 
to a gender analysis of households and communities in the action sites. The evaluation 
included IFPRI Tanzania Africa RISING Baseline Evaluation Survey (IFPRI-TARBES), Africa RISING 
Baseline Survey on Child Feeding Practices (Sokoine University), and Baseline Survey of 
Integrating Vegetables into Maize-based Systems Used by Farm Households in Tanzania 
(AVRDC). Judging by the level of sex-disaggregation only the IFPRI household and community 
surveys were deemed relevant for further analysis. IFPRI data were assigned to five thematic 
areas (access to and ownership of resources, crop and livestock management, labor allocation, 
income, and food security) and presented in tables and charts. The final report (currently in 
preparation) will contain recommendations on how to strengthen gender-sensitive situation 
analysis and how to fill existing gaps through other tools (WEAI, qualitative studies). 
 
From July until September a gender capacity assessment was conducted among individual 
researchers of Africa RISING. The survey tool was based on questionnaires developed by the CG 
program “Livestock and Fish” (2015) and UN Women (2014). In total, about 80 respondents took 
part in the study. In addition, in October 2015 the gender team of Africa RISING (IITA and ILRI) 
conducted a focus group discussion with the program coordination team in order to assess 
capacity on the organizational level. A third level of assessment was the environment of Africa 
RISING, especially the question how far national policies enable or constrain gender activities of 
the projects. A final report will be submitted at the end of 2015. 
 
Sharing Africa RISING Baseline Data Summary and receiving feedback from stakeholders was 
initiated, starting with farmers in Malawi during 2022 July 2015. The summaries of AR baseline 
household and community survey data were presented using two separate posters for Dedza 
and Ntcheu districts. The data sharing meetings were conducted in all six EPAs (Table 1; Plate 1) 
where the baseline data were collected. The presentations were done in local dialect and 
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covered the following information at the EPA level: highest education in the household, 
agricultural land size, yield of key crops, use of chemical fertilizer, manure, improved seed and 
irrigation, livestock ownership, and allocation of community land. 
 
The data presentations were greeted with overwhelming enthusiasm by the farmers. Overall, 
the farmers actively participated in the discussion and said that the data findings truly reflected 
their areas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A survey on farmers’ willingness to pay and adoption of improved agricultural technologies 
was conducted in Babati District during August–September. Analyzing determinants of 
technology adoption under multiple binding constraints will shed light on the sustainability of 
promoting agricultural technologies and may help policy makers when promoting technology 
adoption. The study will also evaluate causal impacts of adoption of agricultural technologies on 
productivity, food security, and poverty outcomes. This study builds on a set-up initiated when 
403 participants were recruited randomly at the village and sub-village level to attend a field day 
in June 2013. About half (201) of the farmers were randomly selected, via public lottery, to 
receive one-time free inputs (local inorganic fertilizer called Minjingu mazao and improved 
maize seed) via coupon distribution. This “coupon” study group is also being evaluated using a 
gender-sensitive qualitative approach. In this respect, interviews conducted with five extension 
officers, 32 male and female farmers, and three implementers are being analyzed.  
 
An activity was undertaken to determine the incidence, severity and prevalence of MLN viruses 
in Babati and adjoin regions. Surveys were conducted during two periods: first survey (25 
February to 21 March 2015) was conducted in crops grown during short rainy season and the 
second survey (12 May to 25 June 2015) was conducted during Masika season (main season). 
Altogether, 160 farms in 15 districts in 3 regions (Fig. 1-left), were surveyed in both seasons. In 
each site, 30 plants were assessed for virus symptoms and samples were collected for 
identification of viruses in symptomatic plants. 
 
MLN incidence was relatively high in maize grown in the long season compared to the short 
rainy season. Virus diseases were most prevalent in Arusha and Manyara regions (Fig. 1-right). 
Mean severity of virus diseases was 2.5 in all the three regions. Prevalence of virus diseases was 
high (50 to 100%) in all the districts indicating widespread occurrence of viruses and potential 
for devastation under conditions favorable to disease spread. Highest mean MLN incidence of 
Table 1: Number of farmers who participated in 
the sharing of baseline data summaries in Malawi 
District EPA 
Total 
participants Male Female 
Dedza Linthipe 17 5 12 
Dedza Lobi  15 8 7 
Dedza Golomoti 21 15 6 
Dedza Mtakataka 8 3 5 
Ntcheu Kandeu 22 6 16 
Ntcheu Nsipe 31 10 21 
 
 
Plate 1: Apurba Shee and Emmanuel Jambo 
presenting Africa RISING baseline data 
summary in Ntcheu. Photo credit: Africa 
RISING M&E Team 
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~37% was recorded in Babati District in Manyara and Arumeru in Arusha Region. In general, 
MLN incidence was low in Dodoma and high in Arusha and Manyara and was not recorded in 
Chemba District (Dodoma), however, only one field was assessed in this district. 
 
 
 
 
 
Figure 1: MLN and MSV prevalence in Arusha, Dodoma, and Manyara regions in 2015 crop 
season (left) and their incidence and severity (right) 
 
More than 20 maize lines/hybrids were observed in the surveyed fields during the long rainy 
season. Local varieties and unnamed cultivars dominated the production (42.8% of the fields). 
Maize hybrid SC403 was the popular commercial line, observed in 14.2% fields. All other 
lines/hybrids were detected in less than six farms; often in one. A maize line, SC637, observed in 
two fields showed 100% infection with mean symptom severity of 3.7, the highest recorded for 
any given variety in this study. Very low incidence (12%) and mean severity (2) of MLN was 
recorded in SC627, observed in five fields in Babati District where disease pressure was generally 
high, indicating its high tolerance to MLN. Further evaluation of this line under controlled 
conditions is required to verify genotype reaction and potential for use as a tolerant line in MLN 
affected areas.  
 
Intercropping of maize with sorghum, legumes, and other crops was frequent (62.8%) compared 
to sole crop of maize. However, MLN incidence was similar in both intercropping and sole crop 
situations. No variation in MLN incidence was recorded in maize farms at various stages (from 1 
to > 3 months). MSV is widely prevalent; however mean incidence was less than 11%. High MSV 
incidence was recorded in Arumeru and Arusha districts. MSV is an endemic disease mainly 
controlled through the use of resistant lines. High incidence in two the districts could be due to 
the use of susceptible lines.   
 
Leaf samples (N = 3200) collected during field surveys are being tested to confirm identity of 
viruses. This includes samples of other crop and weed hosts being assessed if any of them serve 
as a potential reservoir for MLN causal agents. Total nucleic acids have been extracted from all 
the samples and are being analyzed by RT-PCR for the detection of MCMV, SCMV, and MSV. This 
data will inform incidence of each virus in the diseased samples. This information will also 
inform if MCMV alone or both MCMV+SCMV are associated with diseased plants. 
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This is the first comprehensive mapping of MLN and other maize viruses in Tanzania. 
Information generated in this study has improved understanding of the disease situation in the 
project target areas and highlighted establishment of MLN as an endemic threat to maize 
production in all the three regions surveyed. This warrants urgent measures to control further 
spread of MLN, especially towards maize production zones in southern Tanzania known to be 
MLN-free, and augmentation measures to prevent production losses due to MLN especially in 
Arusha and Manyara regions.   
 
Platforms played more significant roles at activity rather than institutional level. Community 
sensitization, training and co-learning events reported under the RO 3 Section were conducted 
under the auspices of the R4D and Innovation platforms.  
 
In Kongwa/Kiteto farmers shared their learning experiences during the platform meetings 
including the increased resilience for those who grew drought tolerant crops (sorghum, pearl 
millet, pigeon pea, and drought tolerant maize varieties), high productivity even under drought, 
reduced threat from erosion, feed supply from fodder banks, and increased opportunities from 
crops excelling grain yields especially pigeonpea and groundnut. Government stakeholders 
urged members to adopt some of the resilience enhancing innovations, especially dryland 
cereals such as sorghum and pearl millet. Roll-out areas such as access to improved seed of the 
materials, increased production of groundnut, pigeonpea, and sorghum for milled grain markets 
were among the areas identified as opportunity areas addressing food and income insecurity. 
The platform agreed to intensify learning across both districts. It also adopted the use of farmer 
research networks for learning and research that will this time round, engage farmers through 
the mother and baby research approach in unravelling adoption patterns for the maturing 
innovations in these agro-pastoral communities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9 
 
Figure 2: Environmental scaling of 
groundnut based on variety 
performance in four villages 
Research Output 2 (RO2): Integrated Systems Improvement 
Genetic intensification 
Pigeonpea: There was continued validation of new pigeonpea lines which showed them 
perform relatively better than old varieties with comparable yields or better than the 2014 
season albeit with season variation. The best performer was ICEAP 00932 with the ICEAP 00040 
and ICEAP 00557 coming among the top three materials (Table 2). PVS revealed strong support 
for ICEAP 00557 for its early maturity. 
 
Table 2: Mean grain yield (kg/ha) of pigeonpea promising varieties across sites in Tanzania 
during the 2015 growing season 
Genotypes Chitego Mlali Njoro Overall Mean Overall Rank 
ICEAP 00932 1963.35 1812.64 492.98 1422.99 1 
ICEAP 00040 2532.15 968.58 228.39 1243.04 2 
ICEAP 00557 1683.08 1561.02 171.28 1138.46 3 
ICEAP 00576-1 1546.81 882.50 60.72 830.01 4 
ICEAP 00554 1130.89 1000.53 283.93 805.12 5 
ICEAP 00936 1398.84 684.25 70.09 717.72 6 
Mean 1709.18 1151.58 217.90 
  % CV 28.66 37.89 73.68 
  S.E 151.24 178.1 178.1 
  P. Value 0.00031 0.151 0.093 
   
 
 
Groundnut: A total of 179 farmers were engaged, most growing the 
Pendo groundnut variety as a monocrop. Productivity under farmer 
managed arrangements was less due to harsh weather, but also 
indicative of the agricultural potentials of each village. The crop was 
grown from low elevations of 1182 masl, in Laikala to Njoro the 
highest at 1555 masl. Productivity was highest in Njoro and Chitego, 
the higher potential areas compared to Laikala, Mlali, and Moleti 
(Table 3). The GGE biplot actually shows the three lower elevation 
villages having similar agroecological conditions (Fig. 2). In these 
three villages, grain yield reduction under farmer management was 
up to 79% compared to 38 and 43% in Chitego and Njoro, 
respectively. The key drivers in this case were drought and variety 
not suited for severe water stress. 
 
Grain yield from validation trials of new groundnut varieties was low due to the harsh season 
that had in some cases < 300 mm rainfall. The groundnut variety ICGV-SM-02 
724 yield was consistently the best performer, with grain yields of > 800 kg/ha in Mlali, Moleti, 
and Chitego (Table 4). Yield reduction of between 40 to 60% was found in the new material 
indicative of sensitivity to extreme drought. During the field day, farmers confirmed the earlier 
selected varieties ICGV-SM-02724 followed by ICGV-SM-5650 and ICGV-SM-03519 as the best 
groundnut varieties mainly due to early maturity and drought tolerance attributes. 
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Table 3: Productivity of Pendo, a groundnut variety released under monocrop systems in five 
study villages as managed by farmers during the 2014/15 cropping season 
Village 
Seed 
distributed 
(kg) 
Number 
of 
farmers 
Amount 
distributed
/village 
Acreage 
under 
production  
Projected 
production  
Actual 
production  
Yield 
loss (%) 
Moleti 300 45 45 4.85 960 280 71 
Chitego 50 6 6 0.80 160 100 38 
Laikala 300 60 60 4.85 960 350 64 
Njoro 50 31 31 0.80 160 90 44 
Mlali 300 37 37 4.85 960 200 79 
Total 1000 
   
3200 1020 68 
 
 
Table 4: Mean groundnu
cropping season in central Tanzania 
Genotypes Chitego 
Ran
k Mlali 
Ran
k 
Molet
i 
Ran
k Njoro 
Overa
ll 
Mean 
Overall 
Rank 
ICGV-SM 
01513 741.88 5 
679.0
0 3 315.4 4 0.00 
434.0
6 5 
ICGV-SM 
02724 1251.6 1 
1530.
2 1 883.6 1 84.88 
937.5
9 1 
ICGV-SM 
03519 756.88 4 960.5 2 584.3 2 597.5 
724.7
8 2 
ICGV-SM 
05650 980.63 2 655.8 4 409.5 3 150.0 
548.9
7 3 
ICGV-SM 
99568 896.50 3 474.5 5 305.5 5 106.3 
445.6
9 4 
Local variety 409.50 6 154.8 6 168.1 6 221.6 
238.5
0 6 
Mean 839.50 
 
742.5 
 
444.4 
 
193.4 
  P Value 0.0004 
 
0.005 
 
0.006 
 
0.096 
  S.E 114.6 
 
191.2 
 
104.2 
 
86.2 
  Genotypes  0.012 
Environment 
< 
0.001  
Interaction    
IPCA 1 
0.007
1  
IPCA 2 
0.033
2  
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Dryland cereals. The pearl millet varieties Pato and Okoa were distributed as part of gaining 
better understanding of the drivers of adoption and the cropping systems. Here, 66 farmers 
received 3 kg each of the released variety Okoa and 50 farmers received 2 kg each of the 
released variety Pato in Laikala. A number of farmers lost their crop due to severe weather 
(Laikala had about five rainfall events overall, (some cases 250 mm), with yields of between 700 
and 1000 kg/ha (3450% yield reduction) compared to the 2013/2014 season. Integration into 
cropping systems was captured under the FRN studies and show that pearl millet is generally 
grown as an intercrop with legumes (Table 5). 
 
Quality protein maize (QPM). Fifty (50) advanced QPM experimental trials were planted in 
Chitego and Tarakwa to test the performance under stress. QPM hybrids, stock ID T283-34, and 
T283-31 were included in the National Performance Trials (NPT), farmer assessment trials, and 
multilocation trials to have the hybrids released in Tanzania by the end of 2015. The data will be 
used to support the variety release by Meru Agro Tours and Consult Company. PVS was 
conducted in Mlali to select best performing hybrids based on yield, agronomic preferences, and 
farmers’ preferences. The QPM hybrids performed better than the local checks in PVS (Table 6). 
 
Table 5: Common multiple cropping systems used in Kongwa and Kiteto districts that may 
influence adoption of improved crop varieties 
Common intercrops in Central Tanzania ( n = 60 
households)  
Coverage % 
Sorghum, pigeonpea, and maize  23 
Maize, sunflower, and pearl millet  20 
Groundnut and pigeonpea  10 
Groundnut and maize  10 
Others  2 
Total 100 
 
Table 6: Yield performance of QPM hybrids selected from 2013/2014 evaluation 
Hybrid Grain Yield, t/ha 
(ZEW Ac1F2-300-2-2-B-B*4-B/CML445)-B-8-3 3.59 
(ZEW Ac1F2-300-2-2-B-B*4-B/CML445)-B-8-5 3.06 
DUMA43 2.42 
Local check 2.49 
Grand Mean 2.89 
LSD 1.97 
CV 21.40 
 
In Zambia, the highest average grain yield across 12 sites was obtained from a QPM variety 
CZH132018Q. Two more QPM varieties (CZH032044Q, CZH032005Q) produced higher average 
grain yields than the QPM check (Table 7). Heritability or repeatability was expectedly highest 
under mild stress (72.2%) and lowest under across site or combined analysis (51.3%). The 
heritability for the random stress environment (64.4) was also expectedly lower than under mild 
stress environments. Under mild stress the new commercial varieties SC 627 and SC 637 
performed better than all the varieties and outperformed the check variety by 8.2% and 6.55, 
respectively. The new QPM variety CZH132018Q was very close to the QPM check variety. 
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Table 7: Across site average grain yields for the on-farm QPM variety trials in the 2014/15 
season in the Eastern Province of Zambia 
Genotype  Normal/QPM  
Mean yields 
under mild stress 
(t/ha)  
Mean yields 
under random 
stress (t/ha)  
Across site mean 
yield (t/ha)  
CZH132005Q  QPM  3.8  1.7  2.6  
CZH132018Q  QPM  3.9  2.2  2.9  
CZH132019aQ  QPM  2.9  1.5  2.1  
CZH132044Q  QPM  3.5  1.8  2.6  
CZH132022Q  QPM  2.7  2.1  2.4  
CZH132019Q  QPM  2.5  2.0  2.2  
ZS261  Best QPM check  4.0  1.3  2.4  
SC627  Old Normal check  4.2  1.6  2.7  
SC637  Best Normal check  4.3  1.2  2.5  
Farmers' Variety  Normal  2.2  1.2  1.7  
# Locations  5    7     12  
Mean  3.4      1.65       2.38  
LSD (0.05)  1.13      0.65      0.67  
CV  16.26     19.56     14.19  
H  0.72                        0.64                    0.51  
 
 
NRM technologies driven by crop ecology 
In Malawi, the prolonged dry spell experienced during February and March 2015 had a negative 
impact on our efforts to intensify the production of both climbing and bush beans in Linthipe 
and Kandeu Extension Planning Areas. Results suggest that in drought years, bush beans are 
able to yield much more than climbing beans, but more so with the addition of manure (Table 
8). 
 
Table 8: Bush bean yield subjected to different fertility management options 
Bush beans Grain yield (kg/ha) 
Bean only 950 
Bean + manure  1650 
Bean + manure + fertilizer 1640 
Bean + maize 600 
Bean + maize + manure 1200 
Bean + maize + manure + fertilizer 1250 
Bean + maize + fertilizer 1505 
LSD 194 
 
The Legume–maize sequencing study demonstrated the fertilizer “subsidy” that accrues due to 
integration of legumes in legumemaize sequences. Maize following pigeonpea + soybean and 
sole pigeonpea in a rotation and subjected to half rate N yielded the same as maizemaize 
fertilized at full N rate (Table 9). 
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Table 9: Maize grain yields in the 2014/15 growing season 
Cropping system 
Maize grain 
yield (Kg/ha) 
Total dry matter 
yield Harvest Index 
Sole soybean/maize half rate 3037b 9298b 0.34b 
Sole pigeonpea/maize half rate 3319bc 10023b 0.34b 
Soybean + pigeonpea/maize half rate 3547bc 10583b 0.34b 
Maize/maize full rate 3623c 10060b 0.36b 
maize/maize control 718a 3636a 0.21a 
P value < 0.001 < 0.001 0.001 
CV 20.4 24 15.9 
 
A study was initiated using simulation modelling with APSIM so as to gain insight into long-term 
implications of legumemaize sequential systems on productivity and soil fertility benefits in 
Malawi. The weather data collected from the Africa RISING sites over the past 3 years, as well as 
remote sensed/interpolated data, especially on radiation and temperature, were used in the 
simulation. A draft research article has been completed and will be submitted to an 
international scientific journal after a few more iterations among the co-authors. 
 
GAPs building on Conservation Agriculture technologies in Eastern Zambia: The doubled-up 
legume trial was successfully run at three on-farm and one on-station site during the 2014/15 
cropping season. At all the sites, there were no significant differences in maize yield in the 
conventional and CA systems after the different combinations of legumes (cowpea, groundnut, 
and pigeon pea). The main reason for this observation might be that the maize planted after the 
legumes received fertilizer, which has masked the residual effect of legumes from the previous 
year. But for farmers who cannot afford to apply mineral fertilizer the real benefit of this system 
is likely to show. 
 
Maizelegume rotation studies in Zambia are intended to demonstrate increased maize 
productivity following upon a legume crop (soybean as a precursor crop) grown with or without 
the application of inorganic fertilizer and/or inoculums, on maize productivity. Gross margin 
benefit analysis (Fig. 3) shows that integrating inoculation with fertilizer (treatment 5) produces 
the highest benefits on the subsequent maize crop. Cumulative distribution function analysis 
also showed that soybean with external inputs generated greater risk efficient yields and that 
soybean grown with inoculants plus fertilizer was the most dominant treatment. The drop in 
benefits in the control treatment is indicative of depletion of soil fertility due to monocropping. 
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Figure 3: Gross margins for maize-soybean rotation 
 
Maize and pigeonpea intercropping at different plant densities were planted in Mlali and 
Chitego villages in Tanzania to represent stressed and high productivity potential sites. The trial 
is managed by MSc students and was also used for farmer training during the farmer field day. 
Harvesting of maize grain was done in June and data processing still continues as pigeonpea 
data are not yet available. Similarly, the fertilizer tree-based double up legume trial that is 
evaluating supply of food, feed, and fuel (treatments are pure stand of maize and pigeonpea, 
maize intercropped with pigeonpea or G. sepium, and intercropping of maize, pigeonpea, and G. 
sepium) has gone through only one season of data collection. Data on this trial will be reported 
in future reporting periods. 
 
NRM technologies driven by ISFM 
Management of fertilizer micro-dose trials in Mlali, Molet, and Njoro and data collection for this 
first season was completed. Here, sporadic rainfall and prolonged drought affected the normal 
growth and yield of maize, especially in Njoro where total crop failure occurred in some sites. 
The trials used the selected high yielding improved variety Staha as a test crop and are co-
located within the shelterbelt trials. The performance of baby plots was also affected by low 
and sporadic rainfall. The research team supervised harvesting of 35 baby plots, which is 
approximately 10% of the 293 baby plots established. Sub-samples from these baby plots were 
collected for oven dry weight to estimate yield. Data processing is ongoing and results will be 
reported in the next reporting period. 
 
Participatory evaluation and adaptation of appropriate combinations of technologies and 
interventions in Babati was also affected by the drought. Despite this, fields that had a good 
crop still showed some responses to the treatments. Plate 2 shows the contrast in crop 
performance with maize crop failure in one area (Seloto) and a good crop in another (Long). It 
underscores the need to integrate moisture conservation measures including conservation 
agriculture technologies in the sites. 
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Best-bet technology demonstrations in eight farmer fields (three each in Seloto and Long, one in 
Sabillo, and one in Hallu) have now been harvested. The harvest data was to evaluate the 
response of one preferred maize variety to NPK fertilizer applied as urea, triple superphosphate, 
and muriate of potash and the response of two farmer-preferred maize varieties to DAP, urea, 
Minjingu mazao, Minjingu granular, and farmyard manure. The two farmer-preferred improved 
maize varieties (those that performed best last season) identified for best performance are 
PAN691 and SC 627 in “Long” and SC627 and Pioneer 3253 in the other villages. Farmers in Long 
village opted for Kenya H614 instead of SC 627, and one farmer in Selotho preferred Kenya H513 
to Pioneer 3253. Each maize variety was intercropped with the improved pigeon pea variety 
Mali (a long maturing variety; but beans in Long Village) at the inter-row spacing recommended 
for each agroeco zone. Six (6) fertilizer treatments were applied to each maize variety as in 
previous season. 
 
Two manure trials in Seloto were harvested as well as six NPK 
response trials (two each in Seloto, one in Sabillo and ane in Hallu, 
and two in Long). One trial in Seloto under relay cropping with 
lablab for provision of additional soil cover in the maize–pigeon pea 
intercropping system (best-bet technology) is ongoing (Plate 3). We 
see very good establishment of the relayed lablab, with potential to 
provide additional soil cover after maize is harvested. Some farmers 
have already started to express demand for seeds. The collected 
yield data on fertilizer response from 2014 to 2015 is being analyzed 
and will, together with data from previous seasons, be developed 
into a manuscript. Farmers are also actively participating in 
research. For example, farmers whose fields had been used for trials 
in previous seasons are checking if the yields reduce during the 
subsequent seasons. 
 
 
 
 
 
 
 
   
Plate 2: Crops in one of the areas where a field day was held in Long village (left) and crop failure 
due to drought in Seloto village (right). Photo credit: L. Yangole, SARI 
 
Plate 3: Lablab relay-cropped 
into a maize-pigeonpea 
intercropping system. Photo 
credit: J. Kihara, CIAT 
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A PhD study is examining the benefits of compost (Plate 
4) prepared from leguminous cover crops (Mucuna, 
Lablab, and Crotalaria) and phosphate fertilizer, with 
the following treatments: 
(i) 36kg Mucuna + 2kg Minjingu phosphate 
(ii) 31kg Lablab + 2kg Panda phosphate 
(iii) 30kg Crotalaria + 2kg Minjingu 
(iv) 36kg Mucuna + 2kg Panda 
(v) 30kg Crotalaria + 2kg Minjingu + 2.5kg Panda 
Observations on crop performance in the field showed 
distinct treatment differences in terms of test-crop 
(maize) plant height, crop vigor, and cob size. However, 
quantifiable treatment differences will be captured 
during yield and economic data analysis. 
 
The rather low rainfall during the 2014/2015 cropping 
season affected technologies being tested based on 
improved soil physical fertility. The experiment conducted 
in three villages involved the use of the oxen drawn 
ploughing system (PL), evaluated along with the newly 
introduced oxen drawn ripping system (RT) and oxen 
drawn ridging system (TR). The data confirm what was 
observed in the first season of experimentation. In situ 
water harvesting techniques of ripping and ridging clearly 
enhanced soil moisture storage and maize performance. 
The volumetric water trend was as follows TR > RT > PL; 
TR had a significantly (P < 0.05) higher leaf area index (LAI) 
at flowering stage than other treatments. The ridging 
method consistently maintained the taller plants 
compared to other treatments across different stages of 
crop development until at grain filling stage. Tied ridging 
increased pearl millet grain yields by 42%, sorghum by 
74%, and maize by 86% (Fig. 4). 
  
Studies in Chitego to underpin packaging of in situ water harvesting techniques and soil fertility 
management showed that tillage systems when combined with N fertilizers significantly 
increased maize grain yield. Application of 60 kg N under tied ridging increased maize grain yield 
by 27.2% over the same tillage without fertilizer, suggesting benefits of both combinations 
especially in a dry year such as 201415. 
 
Landscape-driven technologies 
During 2015 there was an increased interest and awareness of the ecological role of trees on-
farm as a component of SI. This is attributed to community empowerment via training on 
nursery management and farmer mobilization on tree-related benefits. About 40,900 seedlings 
of various tree species have been produced at the nursery in Mlali since the project started. 
These have been planted on 65.4 ha land (estimates based on a spacing of 4 m × 4 m) as 
shelterbelt, woodlots/fodder bank, intercropping, on contours, and on farm boundaries. 
  
Plate 4: Field day participants learning pit 
composting approaches. Pairs of compost 
pits are designed to facilitate the “turning 
over” process. Photo credit: F. Ngulu, IITA 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Maize, sorghum, and pearl 
millet grain yields as affected by tied 
ridging (gray) at Laikala village during 
2014/2015 cropping season. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
17 
 
Growth data (diameter and height) is being collected at 6-month intervals to estimate wood and 
foliage biomass. For intercropping, biomass yield will be assessed in December 2015January 
2016 when pruning is carried out to allow intercropping. A success story on tree integration to 
build resilience and sustain crop and livestock production has been published (http://africa-
rising.net/2015/08/12/barking-up-the-right-tree-tanzanias-small-holder-farmers-building-a-
resilient-farming-system-by-planting-gliricidia-trees/). 
 
In Babati, seven farmers within the target sites, 
specifically Long (2), Sabillo (2), Seloto (2), and 
Hallu (1) have been trained to collect rainfall data 
and archive the records. This was done to make 
the research more inclusive and empower 
farmers as part of this action research design. In 
addition, it helps to provide vital data in areas 
were no automated measurements are present. 
Results from farmer records are compared to the 
automated rainfall records to check for data 
authenticity as well as spatial rainfall variability. 
For areas where the automated measurements 
exist, this helps us compare manual records with 
automated records and provide feedback to the 
farmers. So far, the the level of agreement 
between the weather station data and farmer 
records was good with a discrepancy of about 
only 5% where farmer records were below 
weather station data rainfall (Fig. 5). This small 
difference is not a cause for concern as some 
spatial variability could have caused these 
differences. 
 
Livestock-driven technologies 
In Babati, Tanzania, improved forage trials were extended to three new villages (Hallu, 
Shaurimoyo, and Matufa). This activity involved establishment of trial plots of improved forages 
in all six AR action villages. The forages introduced were Napier grass accessions, Bracharia 
brizantha, and Cenchrus ciliaris as well as fodder legumes (Desmodium green and silver leaf, 
Cowpea, Pigeon pea, Vicia villosa, and Desmunthus spp.). Napier grasses, Cenchrus ciliaris, and 
Bracharia brizantha were planted on demo plots as pure stands or also intercropped with 
fodder legumes. Drought caused very low germination percentages which called for replanting 
and gap filling in all villages. Yields from ongoing demonstrations are being quantified (Plates 5 
and 6) and samples are being collected for quality determination. Data on average number of 
tillers per stool, weight, number of tillers, tiller height, and leaf length are being collected and 
used to estimate the productivity of the established forages. Participatory variety assessment 
was also conducted to select the best-bet fit technology based on farmer’s perception and will 
be compared with the productivity results. Data are still being analyzed. 
 
 
 
 
 
Figure 5: Comparison of weather station 
rainfall data with farmer participatory 
rainfall records for one of the sites in Long 
village 
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Plate 5: Napier grass being weighed to quantify 
yield in Babati. The grass also serves as a 
terrace bund stabilizer. Photo credit: G. 
Sikumba, ILRI 
Plate 6: Fodder trees (Leucaena leucocephala) 
and napier grass established on demo plots in 
Babati. Photo credit: G. Sikumba, ILRI 
 
 
In addition to reducing feed scarcity, Africa RISING has integrated forages also as a land 
management strategy. Measurements are taken to assess reduced nutrient losses through 
leaching and runoff to water ways (Fig. 6), and be able to predict landscape level impact of 
different management systems on degradation of land and water quality (Fig. 7). 
 
 
 
 
Figure 6: Analysis on selected species: Higher 
runoff trends noted in control trials compared to 
plots with forages. Forage combinations 
provided sufficient and beneficial soil cover to 
subdue runoff 
Figure 7: Water quality monitoring. Higher Total 
Dissolved Solids (TDS) observed in areas of 
stream reach that had no contours strips 
compared to where forage strips and trees were, 
specifically in Seloto 
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Forage choppers were distributed to farmer groups in each of six villages in Babati. The farmers 
were trained on the benefits of feed processing to minimize wastage and to improve feed 
quality, as well as on assembling, servicing, and safe use of the machines. Each group elected a 
management team comprising a chairperson and secretary who will be directly be responsible 
for the security of the machines and guide the group in making decisions. Groups agreed on a 
business model (how to use the machines amongst group members and also generate revenue 
to maintain the machines), opened bank accounts for saving the funds generated from the 
activity, and eventually save enough funds to buy another machine for the group. The extension 
officer with the support of the District Livestock Officer in each of the areas will oversee and 
monitor how the activity evolves. Researchers will monitor the performance of the machines as 
well as the improvement of cattle feeding resulting from this technology. 
 
Fodder banks have been established in Laikala, and Mlali involving use of Gliricidia. Use of such 
managed fodder banks in local communities in these agro-pastoral communities is being studied 
for productivity, documented, and will be reported in the next reporting period. Also fieldwork 
to collect data on grazing land resources and landscape processes underlying the success of 
traditional grazing land management systems such as Alali in the project site is ongoing on four 
grazing lands in Kongwa (Laikala A and B, Moleti, and Manyusi). The analysis of nutritive value of 
indigenous trees in these grazing lands as source high quality fodder was completed by the 
graduate students and published as a journal article in 2015 at http://world-
food.net/category/journals/2015/issue-34-2015/. The research to use promising highly 
nutritious fodder trees like Melia spp and G. sepium as leaf meal for poultry feed for farmers is 
ongoing at Mlali and Njoro villages where 55% of 124 farmers involved in poultry research are 
female. Preliminary data suggests that the egg laying production potential of crossbred local 
chicken managed by farmers at Mlali village is 70 eggs in 3 months, which is close to the egg 
laying capacity of commercial layers (277 per year).  
 
In Babati, an ongoing study to introduce improved poultry feeding and management strategies 
to farmers identified a local producer (Kwaraa Farm) to supply experimental indigenous chicks 
to farmers. The supplier will be groomed into a subsequent commercial supplier of indigenous 
chicks to farmers. To start the teams off, the project acquired 800 grower chickens for 
experimentation trials and demonstration sites (Plate 7a). Three farmers groups, each with eight 
farmers were established to host twenty-four trials and demonstration sites to be used as a 
learning platform in Seloto, Bermi, Matufa, and Galapo villages of Babati District. A total of 36 
feeding trials were set up on 24 farms. Farmers were guided by researchers to construct poultry 
houses for the research trials using the locally available materials (Plate 7b). Some farmers 
constructed new ones while others modified the existing ones to meet the research 
requirements. The project has bought three poultry feed milling machines for processing feed 
ingredients for poultry feed ration formulation. Farmers were trained on how to use the 
machines and formulate rations; vegetable waste is a component of the rations while poultry 
guano will be utilized as fertilizer on vegetable gardens. Data collection on growth performance, 
mortality rate, farmers’ perceptions, and cost effectiveness of the technologies is in progress. 
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Plate 7: Experimental chicks in an early stage of growth at Babati before allocation to trials (left), and 
a poultry house under construction using local materials (right). Photo credit: L. Marwa, ILRI 
 
In Kongwa work on improving poultry management progressed. A large women’s group, 
VIDULWE KIKUNDI CHA UFUGAJI KUKU MLALI IYEGU (Vidulwe Poultry Keepers Group at Mlali 
Iyegu) is leading the activities. It is a 32-member group that is engaged in Africa RISING work 
aimed at improving breeds, and local breeding using superior ecotypes identified in 2014. Local 
brooders, a poultry house, and local hatchery are being used. During this reporting period, 
further skills’ enhancement was conducted. Farmers were trained on Rearing; Group 
organization (for coherence and business operations); Improved poultry housing and 
management; Poultry ecotypes; Poultry feeding and nutrition; Disease management, including 
vaccination; Poultry keeping, Evaluation and Record keeping; and Farmer exchange visit for 
group representative. 
 
  
Plate 8: Feeding chicks (left) and adult birds at the Vidulwe Poultry 
Keepers Group (right). 
 
 
 
 
 
 
 
Postharvest, food safety, and nutrition technologies 
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During the third quarter of the 2014/2015 season, three village level postharvest processing 
pilot centers were established in partnership with the farmers for processing, storage, and 
preservation of grains, legumes, and horticulture products. The three villages are Long, Seloto, 
and Sabilo. In addition, three warehouses are currently being used to train/demonstrate 
different postharvest management technologies to farmers in the three villages. The groups of 
farmers in the three villages (Table 10) are responsible for the use of the pilot centers. 
 
Table 10: Pilot Centers’ farmer group sizes 
Village Female Male Total number 
Long 19 11 30 
Sabilo 12 21 33 
Seloto 4 6 10 
Hallu 8 12 20 
Shaurimoyo 8 7 15 
Matufa 2 9 11 
Total 53 66 119 
 
Assessment of maize grain in warehouses, from September 2014, using hermetic bags (GB-PICS) 
as well as farmers’ traditional stores (Kihenge) in Long, Sabilo, and Seloto villages based on 
moisture content, damaged grains caused by fungi, rodents, stunting, and insects showed that 
maize stored in hermetic bags had lower moisture content (Fig 6) than maize stored in Zerofly 
bags (polypropylene bags treated with insecticides) or ordinary polypropylene bags. Grain 
moisture increased with time of storage from 3 months (batch 1) to 6 months (batch 2). Grains 
in Zerofly and polypropylene bags incurred the highest insect damage while maize in hermetic 
bags (GB-PICS) had the least damage (Fig. 8). Grain damage was higher in Long than the other 
villages. The most critical factors that contribute to the damage of maize grains in storage are 
insects, fungus attack, broken grains caused by poor shelling method, and stunting of grains in 
storage. 
 
  
Figure 8: Average moisture content (MC) of stored maize (left) after 3 (batch 1) and 6 (batch 2) 
months storage, and percentage damage of grains in four storage systems on dry matter basis (right). 
Hermetic bags (GB-PICS), polypropylene bags (PPB), Zerofly bags (ZF), and traditional storage (Kilindo) 
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A farmers’ perception study was conducted on 37 farmers during July 2015 so as to know their 
perceptions about the newly introduced postharvest technologies. Data entry and statistical 
analysis are currently ongoing. The farmer field days were conducted in three villages Seloto, 
Long, and Sabilo to enable farmers to witness the opening of improved storage bags (PICS) with 
maize stored since September 2014. The farmers (103 women and 61 men) evaluated the 
quality maize and appreciated the performance of hermetic storage technology. Also farmers 
who had experience on the use of the same technology (Africa RISING postharvest participating 
farmers from 2012/2013 to 2014/15 seasons) gave testimonies to their fellow farmers to 
motivate and encourage more farmers towards adoption of the technology. Demonstration of 
mechanical maize shelling machine technology was done by farmers who had been trained by 
the project on how to use the mechanical shellers and store maize in hermetic bags. 
 
The effect of farmers’ postharvest practices on storability, quality, and safety of grains was 
conducted to address issues of different practice combinations of harvesting, de-husking, drying, 
and shelling as may be faced by the farmer, during July and August. The trials were categorized 
into: (i) Early harvesting, de-husking shelling, and storage; (ii) Delayed harvest, de-husking, 
delayed shelling, and storage; (iii) Delayed harvest, de-husking, delayed shelling, and storage; 
(iv) Early harvesting, dry on the floor, delayed de-husking, shelling, and storage; (v) Early 
harvesting, dry on dryer cases, delayed de-husking, shelling, and storage; (vi) Early harvesting, 
de-husking, heap drying, delayed, shelling, and storage; (vii) Early harvesting, de-husking, dry on 
dry case, shelling, and storage. The trials were monitored and data/sample collected weekly 
depending on the postharvest handling practice carried out. The batches of maize were stored 
in polypropylene bags (PP) and hermetic bags to monitor storability and grain quality over a 
storage period. Data collected before storage included moisture content, time for shelling, 
number of people involved in the shelling activity (manual and mechanical), and amount of fuel 
used during mechanical shelling. A total of 118 samples were collected from 13 farmers who 
participated (two farmers dropped out) in the trials. A total of 3481 kg of maize were stored. 
The 118 samples are being analyzed in the laboratory for quality (damage/1000 grains, color, 
weight/1000 grains, fungi infection, etc). 
 
Preliminary results suggest that mechanical shelling of maize achieved 79.484.1% shelling 
efficiency (% of all grains on the cob removed). The efficiency was influenced partly by the 
dryness (moisture content) of the grains. Well0dried maize on cob was more efficiently shelled 
than wet maize. Maize dried on the drier cases (CDC) had lowest moisture content (13.2 ± 0.12% 
to 13.3 ± 0.83%) especially when allowed to dried properly on the field (late harvesting). Early 
harvesting combined with drying of undehusked maize on the floor gives maize with high 
moisture content (16.0 ± 1.12% to 17.8 ± 3.76%). Maize samples dried on dryer cases (CDC) had 
low grain moisture and were shelled more quickly and at lower cost by using shelling machines 
(Tsh 859.4 ± 651.64 to Tsh 970.0 ± 429 per 120 kg shelled maize) or manual method (Tsh 248.8 ± 
56.67 to Tsh 299.0 ± 96.45 per 120 kg shelled maize). In all cases, the use of the maize sheller 
was cheaper and faster than manual shelling (Table 11). Also during this trial set-up, farmers 
were able to dry their own maize using CDC and use the mechanical shelling technology. In 
Seloto, Long, and Sabilo, about 57, 44, and 237 bags, respectively,  containing 120 kg maize each 
from the various trial treatments were stored for storage assessment. 
 
Prevalence of aflatoxins in 469 maize samples collected from farmer storage structures in the 
six villages of Babati ranged from 90 to 100% at inception of the experiment, and 6 months 
later, all samples had detectable levels of aflatoxin (Table 13). A similar trend was observed for 
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fumonisins, revealing that most of the maize samples were getting into storage already 
contaminated. Aflatoxin levels varied greatly, with means ranging from 2.5 ppb to 61.3 ppb, and 
a highly contaminated sample had 1017 ppb, recorded at day 0 (i.e., start of the experiment). At 
storage, 16% of the samples had aflatoxin levels above the maximum allowable limit of 10 ppb 
set by EAC, and these samples were from one village, Matufa. The number of samples above   10 
ppb increased to 30% by 6 months of storage. These results reveal that Aspergillus spp. are also 
considered a storage fungus, thus, when storage conditions are inappropriate the fungus can 
proliferate and produce aflatoxin and increase contamination levels. In contrast, Fusarium spp. 
which cause fumonisin are regarded as field fungi, as such, infection occurs mainly in the field 
and conditions in stores frequently become unfavorable for the fungi to survive and produce 
fumonisin. 
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Table 11: Preliminary data on moisture content and shelling parameters of maize sample from farmers’ different postharvest processing 
practices before storage 
Experim
ent # 
Postharvest handling practices 
by farmers 
Moisture content 
(%) before 
storage Mechani
cal 
Efficienc
y (ME)% 
Shelling labor 
for 50kg shelled 
maize  
Shelling time 
(min) for 50 kg of 
shelled maize 
Shelling cost (Tsh) for 
120 kg of shelled maize 
Machin
e 
shelled 
Manual
ly 
shelled 
Machi
ne 
Manu
al 
Machi
ne Manual Machine Manual 
1 Harvesting in July, De-husking, 
Shelling, Storage (July) 
17.8±3.
76 
16.0±1.
12 
83.4±3.7
2 
2.4±0.
55 
2.2±0.
45 
1.1±2.
18 
26.5±10.
60 
381.3±135
.06 
1393.8±467
.87 
2 Delayed harvest (Mid August), 
De-husking (mid August), Shelling 
(End August) orage (End August) 
14.7±1.
98 
14.2±1.
92 
81.6±2.2
3 
2.8±0.
45 
2.4±0.
55 
0.1±0.
07 
13.8±8.2
0 
252.5±56.
70 
930.0±223.
19 
3 Delayed harvest (Mid August), 
De-husking, Delayed Shelling and 
Storage (Mid August) 
16.4±1.
45 
16.4±1.
50 
81.9±1.7
6 
2.2±0.
45 
2.4±0.
55 
0.2±0.
10 
20.7±13.
54 
333.8±84.
04 
1255.0±306
.39 
4 Harvest (July), Dry on the floor 
(Mid August), Delayed de-husking 
(mid August), Shelling (End 
August) and Storage (End August) 
17.6±2.
36 
16.1±0.
57 
83.3±1.0
9 
2.2±0.
45 
2.4±0.
55 
0.2±0.
06 
29.0±5.7
9 
360.0±22.
36 
838.9±798.
06 
5 Harvest (July), Dry on dryer cases 
(mid-August), Delayed de-husking 
(mid-August), Shelling (mid-
August) and Storage (mid-August) 
13.2±0.
12 
13.3±0.
83 
79.4±2.2
7 
2.0±0.
00 
2.2±0.
45 
0.1±0.
02 
12.9±7.9
0 
248.8±56.
67 
970.0±429.
17 
6 Harvest (July), De-husking (July), 
Heap drying (mid-August), 
Shelling (End August)End August) 
15.4±2.
30 
14.8±2.
51 
84.1±2.3
9 
2.6±0.
55 
2.8±0.
84 
0.1±0.
06 
23.6±9.9
1 
272.5±74.
16 
1040.0±301
.35 
7 Harvesting (July), De-husking 
(July), Dry on dry case (mid-
August), Shelling (mid-Aug) 
15.9±0.
67 
13.7±1.
98 
83.4±2.0
5 
2.5±0.
55 
2.3±0.
52 
0.2±0.
11 
21.5±12.
00 
299.0±96.
45 
859.4±651.
64 
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Table 12: Occurrence and levels of contamination of aflatoxin and fumonisin on maize collected from stores at 3-months intervals in Babati 
Village 
Days from 
storage 
Aflatoxin Fumonisin 
Prevalenc
e (%) 
Mean 
(ppb) 
Range 
(ppb) 
% exceeding reg. limits 
Prevalenc
e (%) 
Mean 
(ppm) 
Range 
(ppm) 
% exceeding 
reg. limit 
> 4 
ppb 
(EU) 
> 10 ppb 
(EAC) 
> 20 ppb 
(USA) 
> 1 ppm (EU, 
EAC, USA) 
Long 
  
  
0 90 2.51 0–5.1 15 0 0 20 0.11 0–1.7 5 
90 100 8.54 3.1–31.5 96.6 13.8 13.8 35 0.02 0–0.1 0 
180 100 5.28 2.2–8.60 93.3 0 0 83 0.1 0–0.4 0 
Sabilo 
  
  
0 100 3.79 1.1–5.9 45 0 0 85 3.39 0–24 35 
90 100 6.09 0.5–29.40 58.6 6.9 6.9 100 0.44 0.1–1.3 3.5 
180 100 8.8 2.7–10.6 96.3 11.1 0 100 0.36 0.1–1.10 3.7 
Hallu 
  
  
0 100 2.8 0.1–5.20 15 0 0 100 4.12 0.1–41.0 55 
90 100 7.27 0.4–36.2 82.8 3.4 3.4 100 1.4 0.1–5.1 46.7 
180 100 8.41 5.3–9.60 100 0 0 100 1.85 0.5–18.0 48.1 
Matufa 
  
  
0 100 61.26 1.1–1017 16.7 16.7 11.1 100 19.42 0.6–69.0 83.3 
90 100 6.7 1.3–16.50 90 3.3 0 100 2.98 0.2–30.0 33.3 
180 100 10.43 0.1–45.0 92.6 29.6 11.1 100 2.17 0.5–5.40 77.8 
Shaurim
oyo 
  
  
0 100 7.68 2.2–60.7 63.2 10.5 5.3 100 16.18 1.3–51.0 100 
90 100 8.47 1.4–73.1 80 6.7 6.7 100 3.46 0.9–6.40 96.7 
180 100 7.65 1.7–29.8 96.7 13.3 6.7 100 3.91 0.5–12.0 86.7 
Seloto 
  
  
0 95 2.85 0.0–7.60 30 0 0 100 3.37 0.1–13.0 60 
90 100 7.94 1.5–29.10 75 14.3 14.3 100 0.82 0.1–3.20 21.4 
180 100 6.24 4.1–8.50 100 10.3 0 100 1.23 0.3–4.10 37.9 
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The effect of soil fertility management on aflatoxin and fumonisin was studied by collecting 
maize samples at harvest (June 2015) from trials conducted under Theme 1 “Adaptation of 
promising crop management technologies to land and production environments in Babati, 
Tanzania”. A total of 103 samples were collected from the planned 200, as several of the trials 
had failed due to drought.  
In the fertilizer trial are nine treatments with varying levels of nutrient elements in kg/ha (N = 
Nitrogen, P = Phosphorus, K = Potassium):  
1. 0N 40P 60K 
2. 45N 40P 60K 
3. 90N 40P 60K 
4. 120N 40P 60K 
5. 150N 40P 60K 
6. 120N 0P 60K 
7. 120N 15P 60K 
8. 120N 30P 60K 
9. Control (farmers’ practice - no fertilizer application) 
 
Three maize varieties were used in the variety trial: SEED CO 627, Kenya H513, and Pioneer 
3253. Sample processing and mycotoxin analysis are in progress. 
 
Several available local resources utilized as constituents of poultry feed ration in Babati were 
characterized for their safety from mycotoxins. Aflatoxin and fumonisin levels in 45 samples of 
poultry feed ingredients (maize [unsorted and bad sorted portion], maize bran, sorghum, rice 
and rice bran, lablab, pigeon pea, soybean, sunflower cake, Moringa leaf meal, Leucaena leaf 
meal, blood meal, and fish meal) were assayed, and compared to regulatory limits of 20ppb (EU 
for aflatoxin) and 20ppm for fumonisin. Currently, there is no available regulatory limit set for 
poultry feed in Tanzania or the East African Community (EAC). Aflatoxin was detected in all 
samples except soybean, pigeon pea, and fish meal and prevalence ranged from 67 to 100% 
(Table 13). Contamination levels were low, and only two samples from maize bran and one 
sample from lablab had aflatoxin levels above 20ppb. Contamination levels in lablab ranged 
from 0.2 to 27.5ppb with 50% of the samples exceeding the EU regulatory limit of 20ppb. For 
maize bran, contamination levels ranged from 1.0 to 40.8ppb with 33% of the samples 
exceeding the 20 ppb EU/USA regulatory limit. 
 
Fumonisins were detected in all samples (100%) analyzed, but the levels were low in most of the 
ingredients (Table 13). Maize and maize bran samples (20% and 30% of the samples, 
respectively) were the only two ingredients with fumonisin levels above the EU regulatory limit 
of 20 ppm set for poultry. The highly contaminated maize sample had 108ppm, and that of 
maize bran had 72ppm. 
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Table 13: Prevalence and levels of aflatoxin and fumonisin in poultry feed ingredients from Babati 
Ingredient 
Number 
of 
samples 
Aflatoxin Fumonisin 
Prevalence 
(%) 
Mean 
(ppb) 
Range 
(ppb) 
% > 20 
ppb* 
Prevalence 
(%) 
Mean 
(ppm) 
Range 
(ppm) 
% > 20 
ppm** 
% > 30 
ppm*** 
Blood meal 2 100 0.75 0.6–0.9 0 100 0.10 0.1 0 0 
Broken and rice bran 2 100 4.30 1.7–7.3 0 100 0.15 0.1–0.2 0 0 
Fish Meal 2 0 0.00 0 0 100 0.10 0.1 0 0 
Lablab 2 100 13.85 0.2–27.5 50 100 0.35 0.3–0.4 0 0 
Leucaena leaf meal 1 100 6.90 6.9 0 100 0.20 0.2 0 0 
Maize 5 100 1.82 0.5–3.5 0 100 25.50 0.2–108 20 20 
Maize bran 6 100 14.43 1.0–40.8 33 100 19.95 1.8–72 33 17 
Moringa leaf meal 1 100 1.70 1.7 0 100 0.20 0.2 0 0 
Pigeon pea 5 0 0.00 0 0 100 0.15 0.1–0.2 0 0 
Sorghum 9 78 0.88 0–1.8 0 100 0.13 0.1–0.3 0 0 
Soybean 2 0 0.00 0 0 100 0.25 0.2–0.3 0 0 
Sunflower seed cake 8 67 1.54 0–4.4 0 100 0.24 0.1–0.6 0 0 
Aflatoxin: 
* = European Union and United States of America aflatoxin regulatory limit for poultry feed which is 20ppb 
Fumonisin: 
**= European Union regulatory limit for poultry feed which is 20ppb 
*** = United States of America regulatory limit for poultry feed which is 30ppb 
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Aflatoxin biocontrol trials were established at 14 sites, and these were treated with the 
potential aflatoxin biocontrol product (pre-cursor to Tanzania-specific Aflasafe). Most of the 
trials were lost to severe drought; and maize samples collected from eight sites where the maize 
reached maturity showed no treatment impact. Wet and humid conditions are required after 
product application, to stimulate sporulation and dissemination of the product. Soil samples 
were collected from each trial site, before and after application of the biocontrol product, and 
are being analyzed for microbial population (toxigenic and atoxigenic) of Aspergillus spp. This 
comparison will tell whether the applied product has increased the population of the atoxigenic 
strains of the fungus, despite the drought, thus reducing the population of the toxigenic strains 
and consequently reduce infection levels of the subsequent crop by the toxigenic strains. 
 
Activities on nutrition are slowly picking up. In Kongwa and Kiteto, six recipes based on daily 
nutritional requirement were developed after profiling nutrient content for legumes and 
cereals. One hundred mothers recruited for this study were trained on selected pigeonpea- and 
cowpea-based recipes by actual cooking. The study is under progress to monitor the growth of 
the children feeding on these recipes. In Babati, recipes were developed at the processing 
centers in three villages using the ingredients from crops grown by the households such as 
maize flour, banana flour, dehulled soybean flour (25%), Moringa flour, cooked and mashed 
potato, pigeon pea paste (cooked and dehulled), sweet potato flour, chick pea (flour), cocoyam 
flour, beans/cowpea, and green leafy vegetables. The products were evaluated for acceptability 
by sensory panelists. Most of the products were “liked slightly” (Table 14). 
 
Table 14: Sensory evaluation of new food products with high nutrient density 
Food  
Moringa 
porridge 
Sweet potato 
noodles 
Baby 
food Maandazi 
Wheat 
flour 
chapati 
Sweet 
potato 
balls 
Taste 2.4 1.4 1.6 1.6 1.8 2.9 
Color 2.8 1.6 2.1 1.6 2 2.3 
Chewiness 2.6 2 1.9 2.1 2.1 2.7 
Texture 2.6 2.1 2.5 2.5 2.2 3.1 
Aroma 3 1.6 2 1.9 1.8 2.9 
Acceptability 2.9 2.3 2.5 2.6 2.8 3.4 
1 = Like very much; 2 = Like; 3 = Like slightly; 4 = Neither like nor dislike; 5 = Dislike slightly; 6 = Dislike; 7 = 
Dislike very much 
 
Defining promising technologies using cost-benefit analyses 
During the participatory development and testing of the biophysical technologies, only a few of 
them were subjected to their validation for economic feasibility. We have started engaging a 
common approach to economically evaluate these technologies, starting with the costbenefit 
analyses conducted on various agricultural technologies being generated in Tanzania. The 
analysis determines whether these new technologies are better than the base technologies (a 
relative assessment) and for their profitability magnitude (an absolute assessment). Some 59 
technologies from 11 separate agronomic trials in Babati and KongwaKiteto were analyzed, 
eleven of which were base technologies (farmer traditional practices).  
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Results show that almost all of the AR technologies are either as good as the base technologies 
or better in terms of three economic indicators (Table 15). The grand BCR mean of 1.7 indicates 
that economic returns of several technologies are on average higher by 70% than the breakeven 
point Table 16). The mean RL is 9097 Tsh/person/day which is also higher than the average daily 
wage rate in the study areas (i.e., 3596 Tsh per day) as well as the official minimum wage rate in 
Tanzania for agricultural activities (i.e., 3846.5 Tsh per day). 
 
Table 15: Economic comparison of AR technologies compared to base technologies 
Economic indicator Lower Similar Higher 
Gross Margin (GM) 1 14 33 
Benefit Cost Ratio (BCR) 1 21 26 
Returns to Labor (RL) 1 29 18 
 
There are apparent differences among the three categories of technologies. High value crop 
(HVC) technologies are better than soil fertility management (SFM) technologies as well as 
postharvest (PH) technologies as shown by all the three indicators used in our analysis. Similarly, 
PH technologies are better than SFM in terms of gross margin and BCR. These differences are 
statistically significant at least at the 5% level. However, the latter two categories are not 
different in terms of returns to labor. Most of the technologies have positive benefits (Fig. 9). 
The degree of change apparently varies among the technology categories as one moves across 
the profit thresholds. For instance, most of the SFM technologies could yield 50% or less profit. 
In contrast, HVC technologies mostly exceed 50%. One of the three PH technologies has a 
profitability level which is greater than 200%. Benefits are more sensitive to changes in output 
prices than to changes in input prices and wage rates (Fig. 10). This appears to be similar across 
the three technology categories. However, SFM technologies are more sensitive to changes than 
the other two categories. 
 
While these results are not conclusive, having used single-season data for many, they are 
indicative of the potential of several technologies (more than 50%) being better than the 
technologies presently utilized by farmers, in terms of profits, but profit levels are more 
sensitive to changes in output prices than changes in input prices or wage rates. Benefits have 
been considered from the individual farmer’s point of view, but not from society’s point of view. 
These analyses will be continued across the other ESA action sites and over the duration of the 
study. 
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Table 16: List of technologies with BCR greater than or equal to the mean level 
Theme Technology BCR Commodity Location 
Post-
harvest 
PICS grain storage bags  7.0 Maize Babati 
Zerofly grain storage bags  1.7 Maize Babati 
 
High 
Value 
Crops 
Healthy tomato seedlings + good agronomic practices 5.3 Tomato Babati 
Healthy tomato seedlings + good agronomic practices 4.7 Tomato Babati 
Healthy amaranths seedlings + good agronomic practices 4.2 Amaranths Babati 
Healthy amaranths seedlings + good agronomic practices 4.8 Amaranths Babati 
Healthy African Eggplant seedlings + good agronomic practices 3.4 African Eggplant Babati 
Healthy African Eggplant seedlings + farmers practices 3.6 African Eggplant Babati 
 
 
 
SFM 
Applying 43kg/ha Urea + 150 kg/ha TSP  2.2 Maize Kongwa & Kiteto 
Applying 130kg/ha Urea+150 kg/ha TSP 1.9 Maize Kongwa & Kiteto 
Applying 130kg/ha Urea+75 kg/ha TSP 1.8 Maize Kongwa & Kiteto 
Applying 261kg/ha Minjingu rock phosphate +130 kg/ha urea) 1.8 Maize Kongwa & Kiteto 
Applying 130kg/ha Urea + 150 kg/ha TSP 1.8 Maize Kongwa & Kiteto 
Applying 87kg/ha Urea + 150 kg/ha TSP 1.7 Maize Kongwa & Kiteto 
Applying 206 kg/ha urea + 100 kg/ha Muriate potash 1.7 Maize Babati 
Applying 206 kg/ha urea + 73 kg/ha TSP +100 kg/ha Muriate potash 1.7 Maize Babati 
Applying 43.5kg/ha DAP + 113 kg/ha Urea  1.7 Maize Babati 
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Figure 9: Number of Africa RISING technologies by profit levels 
 
 
Figure 10: Sensitivity of profits of Africa RISING technologies 
 
Defining a promising technology using a gender-sensitive approach 
This study is evaluating the coupon intervention in Babati District (Tanzania) using a gender-
sensitive qualitative approach. It has, up to now, involved the following activities: 
 Interviews with five extension officers, 32 male and female farmers, and three 
implementers. Sixteen interviews are currently being transcribed (from recordings). All 
data will be evaluated with the qualitative data analysis software Atlas.ti. A first coding 
exercise has been completed and has yielded preliminary insights and further directions 
for research. 
 Literature research: reports of other agricultural project in the region, village land use 
plans, and publications of other social scientists. 
 After a last round of individual interviews (with female farmers, extension officers, and 
implementers) final evaluation will commence. 
 
For 2016, it is planned to validate results through gender separate focus group discussions 
before publication. 
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Research Output 3 (RO 3): Scaling and delivery 
Scaling of innovations during the research process has been addressed at three levels; (i) at 
community sensitization stage usually before the onset of the research, (ii) at participatory 
implementation of the demonstrations, and (iii) at co-learning events, usually field days during 
the life of the demonstrations. Beyond this, there have been a few deliberate activities that 
have delivered proven technologies to a set of farmers as a means of studying potential for 
adoption and adaptation of these technologies. Plans are being developed to monitor and 
evaluate how these alternative methods actually impact scaling and adoption. 
 
Within this reporting period, there were community sensitization programs to promote 
consumption of vegetables for better nutrition but also as a driver to increased production in 
the four project focus villages of Babati District from 15 to 18 April 2015. A total of 247 farmers 
out of the targeted 269 participated in the meetings. Key issues discussed as part of the 
sensitization efforts included:  
o Importance of traditional vegetables in human nutrition and health (with a focus on 
production, processing, income generation). 
o Importance of vegetable recipes in diets, best ways of handling and cooking vegetables for 
enhanced utilization and bioavailability of micronutrients as well as improved palatability. 
o Importance of the community innovativeness in integrating vegetables with other crops 
such as maize and poultry in farming systems including associated concerns on food 
safety; opportunities to change their livelihoods (poverty alleviation) and need to network 
and build collective social capital. 
o Options to facilitate the availability of good quality seeds for nutritional health vegetables. 
 
A study tour of selected farmers and extension agents from the same villages was organized to 
visit and learn from a successful cooperative farmer group marketing model in Lushoto, 
Tanzania, to get firsthand experience of the power of cooperatives in strengthening the 
bargaining power of farmers along with other success stories of group dynamics in the vegetable 
supply chain. 
 
A guided use of hermetic bags as a targeted technology for scaling was conducted to promote 
adoption of improved storage technologies (Plate 9). Ninety-five farmers were involved in this 
sensitization process before being provided with of hermetic storage bags to store 200 kg of 
their own harvested maize for 46 months. The maize bags are kept in farmers own storage and 
are monitored by extension workers and researchers to determine the progress of stored maize 
and also farmers’ willingness to acquire their own extra bags for storage (adoption). 
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Plate 9: Demonstration on how to use PICS storage bags, their benefits and supplier contacts (left), 
and a Mafungu Agrovet seller displays one PICS bag (right). Photo credit: G. Michael, IITA 
 
Combined with community demonstration of the storage technologies, this approach has an 
indication of success in the form of Mr Dominic Salha of Mafungu Agrovet (Plate 8), one of two 
agents for PICS in Babati District, who has so far sold more than 800 pieces of PICS to the 
farmers.  
 
“Many farmers are coming to buy PICS bags for storing their maize after being sensitized by 
extension officers. This is my first season to sell these bags, and hope that in the coming season, 
there will be many users after they have learned from their colleagues,” said Mr Salha. 
“Although PICS bag is a new technology for storing maize, many farmers are motivated to try to 
use the technology. More postharvest technology education/awareness should be continued so 
that many farmers use PICS bags rather than polypropylene bags”, Mr Salha added. 
The mother and baby approach remains our most useful tool for scaling during participatory 
implementation of the demonstrations across all the research action sites in ESA. We also 
continue to expose this approach to extension personnel that operate from outside the action 
sites; this has been utilized most in Malawi where doubled-up legume technology involving 
pigeonpeagroundnut intercropping (a best-bet technology that has a land equivalency ration of 
> 1.3 across agroecologies) has been extended to more than 1300 households. 
 
Field days have been a main vehicle for co-learning with research-participating farmers that are 
in turn, expected to pass on the knowledge to their peers/neighbors. Farmers that do not 
directly participate in the implementation of the mother and baby trials have a chance to learn 
the technologies. The Crop Management Efficiency theme in Babati hosted a well-attended 
farmers’ field day in Long village that was attended by 145 farmers from Seloto, Sabilo, Hallu, 
and Long attended the meeting. During the meeting the farmers of Long solicited for technical 
assistance from the researchers in handling the Irish potato disease epidemic. The disease had 
caused total crop failure on some farmers’ fields. The field day held at Wangw’aray on 14 May 
exposed 67 smallholder farmers to the usage of composts prepared from leguminous cover 
crops and phosphate fertilizer. Farmer field days and participatory variety selection for legumes 
were held in May 2015 in both Kongwa and Kiteto districts, to expose farmers to new 
technologies in their villages and at the same time provide an opportunity to study scaling up 
modalities. In Malawi, a series of field days (one in each of the four intervention sites and 
involving between 200 and 300 farmers per event) were held in April to May, towards harvest 
time which helped farmers to evaluate technologies objectively as the cobs and pods of grain 
34 
 
legumes had matured. In Zambia, the six field days conducted during the MarchApril period 
were attended by 1710 (779 female and 931 male) farmers. 
 
Innovative drama and songs that are performed during field days convey important messages 
about agriculture intensification and highlight the key messages from Africa RISING. The field 
day events are usually covered by visual and print media (e.g., Tanzania’s Nipashe, Habari, and 
Raia newspapers of 19 May 2015; Citizen Newspaper of 14 May 2015; The Guardian Newspaper 
of 18 May 2015; Star Television Evening News Bulletin of 14 May 2015) and bring on board both 
local and national policy makers. Other methods for scaling have included building partnerships 
with development institutions. An MOU has been signed between IITA-Tanzania and the 
Tanzania Food and Nutrition Center (TFNC) so that the latter can conduct mycotoxin awareness 
raising campaigns in Babati. Participation in national agricultural shows has also been used as 
an outreach activity; Africa RISING had a stand in Tanzania’s Nane-Nane National Show (August 
2015); options for the control of mycotoxins, including the use of biocontrol technology, proper 
storage structures, and postharvest handling were among activities and information 
disseminated during the exhibition. More than 206 people visited the pavilion and these were 
provided with pamphlets on mycotoxins and postharvest handling procedures (Plate 10). In 
addition, demonstrations of some of these technologies were undertaken during the show. 
 
In a few cases, innovations identified as mature and promising are being piloted for uptake and 
adaptaion. During AugustSeptember 2015, a follow-up survey was conducted to analyze the 
determinants of technology adoption under multiple binding constraints on about 200 farmers 
who were randomly selected in June 2013, via public lottery, to receive one time free inputs 
(local inorganic fertilizer called Minjingu mazao and improved maize seed) via coupon 
distribution. During the December 2014 feedback and sensitization meetings conducted in Long, 
Seloto, Sabilo, and Hallu villages of Babati, 67 farmers won a coupon lottery which enabled them 
to get Minjingu Mazao fertilizer for half an acre. In Kongwa and Kiteto, farmers have been 
provided with improved pigeonpea seed to grow using their own knowledge and/or acquired 
knowledge from the research teams. In total, 800 kg of pigeonpea seed has been distributed in 
both districts, each farmer receiving about 2 kg suitable to plant at least 0.3 ha of land. Data is 
being assembled on social economics as well as agronomy, to identify the drivers of adoption 
and deployment of production knowledge. Generated data from these studies will inform 
adaptation and scalability of these technologies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
35 
 
  
  
  
Plate 10: Mr Festo Ngulu, Babati Action Site Field Coordinator, introducing Africa RISING to a 
visitor at the Nane-Nane show grounds (top left). The Africa RISING display tent at the nane 
nane showground was visited by both children (top right) and adults who got information about 
various technologies being promoted by the project (bottom left and right) Photo credit: G. 
Ndibalema, IITA 
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Capacity building 
Short-term training has been implemented, usually with farmers and research implementers 
(Table 17) while long-term training is usually ongoing with graduate students (Table 18). 
 
Table 17: Short-time capacity building 
Subject of training Date Venue Number of 
participants 
%female 
Legumes value addition―nutrition 
workshops and training held 
across intervention sites 
July–
August 
2015 
Golomoti, 
Nsipe, Kandeu, 
Linthipe 
124, 183, 
139, 69 
respectively 
 
Novel processing, recipe products 
development (high nutrient diet 
formulation) and preservation of 
locally produced grains, legumes, 
horticulture crops 
31 July–24 
August  
Hallu, Matufa, 
Shaurimoyo 
45, 27, 18 
respectively 
36, 30, 56 
respectively 
Use of mechanical shellers for 
commercial shelling 
31 July –24 
August  
Hallu, Matufa 45, 27 
respectively 
36, 30 
respectively 
PMMT training to researchers July–
August 
ESA 24 20 
Vegetable entrepreneurship and 
postharvest training to improve 
improved, value addition and 
diversified income 
30 July–1 
August  
Babati 80 53 
 Vegetable poultry integration 
entrepreneurship training 
31 July–2 
August 2 
Babati 20 55 
Diagnosis of viruses and vectors of 
maize viruses 
8–12 July Arusha   
Data collection, soil and water 
management  
20–21 April Babati 23  
Aflatoxin level in crop and 
aflatoxin urinary biomarker testing 
using commercial kit (to 
technicians). 
 SUA 2  
Soil erosion management 
structure conducted twice 
 Kongwa/Kiteto 180  
Poultry Management  June/July Njoro 56  
Managing on-farm trials 
(extension agents and host 
farmers) 
Feb–March Chipata 64 68 
Agricultural sector productivity 
and food security training  
  513  
Integrated vegetablepoultry 
production for value addition, 
nutrition and diversified income in 
Babati, Tanzania. 
 
28–30 July Babati 80 44 
37 
 
Intensification of livestock feed 
processing machine in Babati, 
Tanzania (farmer trainers -ToT) 
31 July–1 
August 
Babati 28 21 
Practical training and 
demonstration on use and 
maintenance of forage/feed 
processing machines for cattle and 
poultry. 
31 July–1 
August 
Babati 87 21 
Practical training on poultry feed 
formulation 
22–24 
September 
Babati 24 63 
 
 
Table 19: Graduate training under ESA scientists’ mentorship 
Student name Gender Degree Field of study 
 
Erin Anders  F PhD Sustainable intensification on smallholder farms 
Chiwimbo Gwenambira F PhD Nutrient cycling 
Justin Chipomho M PhD Soil fertilityweeds nexus 
Mawazo Shitindi M PhD Preparation and use of compost from 
indigenous leguminous plants and phosphate rocks 
Isaac Jambo M PhD Determinants of adoption and adaptation of farming 
practices and technologies for sustainable 
intensification of smallholder farms in East and 
Southern Africa 
Gregory Ndwandwanda 
Sikumba 
M PhD Livestock nutritionForage improvement 
Leonard Joseph Marwa M PhD Livestock nutrition-Indigenous chickens’ feed 
improvement 
Haswell Mulenga M MSc Animal Science 
Soflet Mwafulirwa F MSc Human nutrition 
Edward Mzumara M MSc Phosphorus fertilization in soybeanpigeonpea 
systems 
Maria Aloyce Mtui F MSc Economic cost quantification of postharvest losses of 
vegetables in the Babati district of Tanzania  
Aika Aku F MSc The role of Market Information Systems in improving 
income earning opportunities of smallholder vegetable 
farmers: a case study of self-help groups in Babati 
District 
Lilian Richard F MSc Fertilizer micro-dosing for maize in semi-arid central 
Tanzania 
Elvis Jonas M MSc Spatial arrangements of maize and pigeonpea in 
semiarid Tanzania 
Mussa Elias M MSc Improving poultry genetics and feeding for enhanced 
productivity  
Victor Lazaro M MSc The role of newly introduced AVRDC vegetable 
technologies in reduction of income poverty in the 
Babati District  
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Marco Sanka M MSc Adoption and welfare effects of integrated Soil fertility 
management technology (ISFM) 
Anita Kaleba F MSc Effects of different CA practices on crop yields and 
some selected soil physical properties 
John Banda M MSc Evaluation of Conservation Agriculture systems effects 
on the fertility status of the Agricultural soils in the 
Eastern Province of Zambia 
Frederick Mwansa  MSc  
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Purchase of equipment 
A Double Cab Nissan Hardbody Africa RISING vehicle was delivered to LUANAR, Malawi during 
2015. This vehicle will enhance the capacity of the university to carry out on-farm research. 
 
Six livestock feed processing machines (for both ruminants and poultry) delivered to farmers 
groups in study sites of Babati, Tanzania. 
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Problems/challenges and measures taken 
1. The main challenge this season was the delayed, low, and poorly distributed rainfall 
leading to prolonged periods of drought. This resulted in poor germination of the trials, 
delayed and/or abandoned GAPs. In a few cases some experimental field were irrigated 
to overcome the challenge. 
2. Low technology adoption characterized by host farmers remaining with the improved 
technologies on the demonstration plots without expanding to their other fields on the 
farm. 
3. Poor quality of inputs, e.g., the Zambian inoculum used in soybean production did not 
perform. 
4. Local resources persons (e.g., NARES in Babati action site) are crowded with multiple 
demands from Africa RISING and other projects. Getting timely attention and adequate 
specialist support was challenging at times. In some cases Farmers’ groups have been 
formed to oversee and monitor the introduced technologies but need knowledge and 
training in order to be effective. 
5. Farmers’ expectations for technical and economic support for needs that are not 
covered by the Africa RISING research program (e.g., potato diseases, solutions to low 
farm-gate prices at the harvesting peaks) 
6. From the Nane-Nane Show: 
- Few women visited our pavilion (41) compared to men (165) 
- The majority of visitors were more attracted to non-agricultural products on 
sale 
- Small number of pupils/students visited the pavilion 
- Some visitors had low aptitude for written text 
- Presence of physical items attracts more attention of prospective visitors 
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Partnership/linkages with other projects 
A few partnerships have been initiated during this period, and include: 
 CRP Agriculture for Nutrition and Health (A4NH) (in Zambia) 
 Collaboration with a private agro-business firm, BrazAfric company Ltd (a branch located 
in Arusha) that deals in livestock feed processing machines. They have introduced and 
trained farmers on the use of feed processing machines. 
 Collaboration with N2Africa project as this project is also promoting integration of 
legumes for building sustainable cropping systems. 
 
The partnership with the SIMLEZA project in Zambia came to an end on 30 September because 
SIMLEZA has ended. Discussions were held with USAID Zambia to start a new project on 1 
October 2015 under Africa RISING that aims at scaling and disseminating mature technologies 
from FtF research projects in Zambia, including SIMLEZA and close the few existing research 
gaps to bring technologies to maturity. For this purpose, a planning workshop was held at the 
end of September in Zambia. The new project will improve existing seed systems for grain 
legumes, enhance production and dissemination of orange-fleshed sweet potato vines, scale 
and disseminate SI technologies, and support the commercialization of aflasafe, the local 
biocontrol product to mitigate aflatoxins in groundnut and maize. 
 
USAID Zambia and USAID BFS will provide US$300,000 each, and Africa RISING will continue its 
investment in SI research Zambia research of US$350,000 as in the past through SIMLEZA. 
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Lessons learned 
 Farmers are slowly realizing the need to form interest groups. The team dealing with 
farmer mobilization (R4D) platforms to start emphasizing group formations and 
strengthening them at village level. This will ease management of technologies and 
scaling. 
 From the data analyzed so far, genotype × environment interactions, while critical, are 
regulated by management (agronomy). Combinations of resilience-enhancing 
technologies are a critical part of the package we should be delivering to farmers. Crop 
failure even for pearl millet in Laikala is a good example where plots that had in situ 
water harvesting technologies deployed survived the drought. 
 There are a number of complex institutional and operational relationships that affect 
adoption of technology clusters. These include varied biophysical and socioeconomic 
contexts as well as the power relationships and resource endowments of communities. 
 The established variety and fertilizer demonstrations have provided an opportunity to 
showcase a set of yield and income enhancing technological options for farmers in 
Babati. These are both diagnostic of soil fertility problems and prescriptive of soil 
fertility management recommendations for farmers. Farmers neighboring trial sites are 
trying out some of the technologies on their farms (e.g., rope planting in Hallu). 
 Farmers in Babati, having a clear knowledge of their problems, are now very eager to try 
out solutions together with researchers’ alternative soil fertility enhancing options like 
the use of lablab and testing different sources of manure in Seloto. The myth of 
fertilizers spoiling/killing soils is disappearing among the farmers. 
 The importance of farmer study tours is being reflected in farmer collective action 
groups being started in Babati based on lessons learnt from the Lushoto study tour. 
 The Dedza R4D platform needed a “re-launch” so all stakeholders could fully understand 
the objectives of the partnership. This is linked to high turnover of staff, often involving 
senior personnel that would have been closely involved with the project. Therefore, 
challenges exist in coming up with R4D processes that are self-reinforcing for 
sustenance in the long term without intimate facilitation from external projects such as 
Africa RISING. 
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Africa RISING Global Climate Change Mitigation 
(Zambia) 
The project was to end on 31 August 2015. However, there are project funds remaining, and the 
final report raised several ideas for additional tasks that could complement the completed work 
of the project. Another no-cost extension of the original project contract has been approved by 
USAID, and the project period will be extended to 31 August 2016. A teleconference was 
organized with USAID staff to discuss the ideas for additional tasks, but the meeting was 
cancelled and has not yet been rescheduled. 
 
Key achievements during this reporting period  
 
 The project team developed two provincial-level system dynamics models for Eastern 
Province and Lusaka Province based on the structure of the national-level model. 
Parameters and variables from published literature and existing datasets formed the 
basis of the model (with parameters representing Eastern Province, where applicable). 
 The project team completed a review of literature on agriculturalenvironmental 
linkages and an inventory of relevant datasets in Zambia. For purposes of this project, 
the linkages of interest include the impact of sustainable intensification interventions 
and climate change mitigation and biodiversity conservation. Relevant datasets include 
postharvest household survey data, demographic data, land use data, and spatial data 
depicting changes in land use change over time. 
 The project team completed the development of a shareable bibliographic library using 
Zotero, and has completed the literature database. The library includes literature on 
topics such as: agroforestry, biodiversity conservation, climate change mitigation, 
conservation agriculture, deforestation, food security, gender, livelihoods, sustainable 
intensification, and wildlife. The inventory of data was compiled in a supplementary 
spreadsheet to document the data sets that were the sources of parameters that 
underlie the structure of the system dynamics models, along with the references for 
these data and parameters. 
 The project team delivered a presentation related to the project activities at a 
conference in Lusaka, entitled “Improving Integration among Agriculture, Forestry, and 
Land Tenure”. The conference was held on 15 June 2015, and was organized by 
USAID/Zambia, and it included presentations by numerous USAID partner organizations. 
 The project team also visited project partners and stakeholders in Zambia, including 
staff from organizations including South Luangwa Conservation Society, Zambia 
Carnivore Research, and BioCarbon Partners. The purpose of these meetings was to 
invite feedback about the structure and design of two provincial-level system dynamics 
models and to validate the conclusions. 
 The project team provided training to partner staff on the use of the system dynamics 
models that were developed as part of the project. Approximately ten staff members 
from partner organizations participated in training on the use of the system dynamics 
models that were developed as part of this project. Participants downloaded a free 
version of Vensim®, the modeling software that was used to build the models, and they 
learned how to manipulate the parameters to run hypothetical scenarios to examine 
modeled outcomes. 
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The project team completed the final project report and submitted it to USAID on 31 August 
2015 https://cgspace.cgiar.org/handle/10568/69008  
 
Lessons learnt 
 
Understanding the linkages between on-farm decisions about sustainable intensification 
technologies and landscape-level impacts on the environment is a complex process. The project 
emphasis on participatory modeling has highlighted the importance of stakeholder engagement. 
The system dynamics modeling process has challenged conventional assumptions about the 
drivers of deforestation, and it has highlighted the important contributions of population 
growth, urbanization, and a dependence on wood fuels for cooking energy to overall 
deforestation. 
 
The results of the participatory system dynamics model demonstrate that agricultural expansion 
currently contributes to forest loss, but in the future, charcoal production will soon outstrip 
expansion as the primary driver of deforestation. Agricultural expansion is driven by rural 
population growth, as opposed to low yields and/or land abandonment. Charcoal production is 
driven by urban population growth and energy demand. At the provincial level there are 
different patterns. Charcoal production dominates in Lusaka Province throughout the 50-year 
simulation time, primarily because of growing urban demand. By contrast, agricultural 
expansion dominates in Eastern Province until about 2045, at which point charcoal production 
becomes the dominant driver of deforestation. 
 
The overall conclusion is that there is no evidence of linkages between adoption of sustainable 
intensification practices (such as conservation agriculture and agroforestry) and landscape-level 
environmental objectives in terms of climate change mitigation, forest protection, and wildlife 
conservation. There is theoretical and empirical evidence that agriculture can have negative 
implications on wildlife when promoted in areas where humanwildlife conflict is likely. 
However, the cause is related to encouraging agricultural activities in sensitive areas more 
generally, not the promotion of sustainable intensification, or conservation agriculture 
specifically. 
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Publications and conference presentations 
 
A new photo story – Busting soil myths in Tanzania – has been written on the work of this theme 
Babati.  
 
Anitha S, W Munthali, H Msere, E Swai, Anil KV, A Rathore and P Okori 2015. Occurrence and 
distribution of Aspergillus flavus and prevalence of aflatoxin in commodities of inter and mixed 
cropping system in central region of Tanzania. Submitted for journal publication. 
 
Barking up the right tree: Multipurpose trees help Tanzania smallholders build a resilient farming 
system. http://africa-rising.net/2015/08/12/barking-up-the-right-tree-tanzanias-small-holder-
farmers-building-a-resilient-farming-system-by-planting-gliricidia-trees/   
 
Chikowo R, Snapp S, Odhong J, Hoeschle-Zeledon I, Bekunda M, 2015. Best-bet:best-fit insights 
for targeting sustainable intensification technologies in central Malawi. Outlook on Agriculture 
(submitted) 
 
Chikowo R, Zingore S, Nyamangara J, Bekunda M, Messina J, Snapp S, 2015. Africa Approaches 
to reinforce crop productivity under water-limited conditions in sub-humid environments In: 
Sustainable Intensification to advance Food Security and Enhance Climate Resilience in Africa 
(Lal R, Mwase D, Hansen D, Eds). Springer. DOI: 10.1007/978-3-319-09360-4_12. 
http://bit.ly/1OGgFUN  
 
Hillbur P, Ngulu F and Bekunda M, 2015. Multi-stakeholder Research-for-Development (R4D) 
platforms - an initiative for integrated farming towards sustainable intensification. Poster 
presented at Tropentag, September 16-18, 2015, Berlin, Germany. http://bit.ly/1MM7fAG  
 
Hillbur P, Ngulu F and Bekunda M, 2015. Research-for-Development (R4D) platforms - a multi-
stakeholder initiative for integrated farming towards sustainable intensification. Presentation 
held at Agri4D Conference, September, 23-24, 2015, Uppsala, Sweden. http://bit.ly/1GUGQVd  
 
Hillbur, P, 2015. Pigeon peas and the local economy of Babati, Tanzania – the impact of mobile 
phones and Mali. Presentation held at: Putting perennial crops to work in practice: Pigeon peas 
and Sorghum. Workshop hosted by FAO and ICRISAT, September, 1-5, 2015, Bamako, Mali. 
http://bit.ly/20OwiNZ  
 
Jukwaa la Utafiti kwa Maendeleo Wilaya ya Babati (JUMBA), 2015. Proposed activities developed 
following January 2015 JUMBA retreat at SARI-Arusha. 
 
Kimaro AA, Mkoma A, Jonas E, and Okori P, 2015. Optimizing Growth and Yield of Maize and 
Pigeonpea in Semi-arid Central, Tanzania, Integrated Systems Research for Sustainable 
Intensification in Smallholder Agriculture, Ibadan Nigeria.  
 
Kimaro AA, Mpanda M, Meliyo JL, Ahazi M, Ermias B, Shepherd K, Coe R, Okori P, Mowo JG and 
Bekunda M, 2015. Soil Related Constraints for Sustainable Intensification of Cereal-based 
Systems in Semi-arid Central Tanzania. Manuscript submitted for publication in the proceeding 
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of the Tropentag, September 16-18, 2015, Berlin, Germany. 
http://www.tropentag.de/2015/abstracts/full/1005.pdf  
 
Kimaro AA, Mpanda M, Meliyo JL, Ahazi M, Ermias B, Shepherd K, Coe R, Mowo JG, and Bekunda 
M, 2015. Soil Related Constraints for Sustainable Intensification of Cereal-based Systems in Semi-
arid Central Tanzania. Poster presented at Tropentag September 16-18, 2015, Berlin, Germany.  
 
Kotu BH, Kimaro A, Swamila M, Lyimo S, Yangole L, Lukumann P, Afari-Sefa V, Ngulu F, Kihara J, 
Abass A, Bachwenkizi B, Bekunda M, Hoeschle-Zeledon I, 2015. Cost-Benefit Analysis of Africa 
RISING Technologies in Tanzania: Summary of Results. Tropentag, September 16-18, 2015, 
Berlin, Germany.  
 
Mkoma A, Kimaro AA and Semoka J, 2015. Developing Phosphorous Application Rate for Maize 
in Semi-Arid Tanzania. Research Meeting at Mikocheni Agricultural Research Institute, Dar-es-
Salaam, Tanzania, 27-31 July, 2015. 
 
Nassoro Z, Rubanza CDK and Kimaro AA, 2015. Evaluation of Nutritive Value of Browse Tree 
Fodder Species in Semi-arid Districts of Tanzania. Journal of Food, Agriculture and Environment, 
13 (3 & 4 ): 1 1 3 - 1 2 0, http://world-food.net/category/journals/2015/issue-34-2015/. 
 
Ngozi S, 2015. Efficiency and effectiveness of participatory research approaches among 
smallholder farmers in Babati District, Tanzania. Unpublished Masters’ thesis, Egerton 
University, Kenya. 
 
R4D platform promotes technology adoption in Babati District-Tanzania. Available at: 
www.africa-rising.net 
 
Richardson R, et al., 2015. System Dynamics: SILL Model Methodology and Results Presentation 
at USAID organized conference “Improving Integration among Agriculture, Forestry, and Land 
Tenure,” 15 June, 2015, Southern Sun Ridgeway Hotel, Lusaka, Zambia. 
http://www.slideshare.net/africa-rising/impact-of-sustainable-intensification-on-landscapes-
and-livelihoods-sill  
 
Sanka MB, 2015. Adoption and welfare effects of integrated Soil fertility management 
technology (ISFM): a case of smallholder maize and pigeon pea farmers in Babati District, 
Tanzania. Unpublished Masters’ thesis, Makerere University, Uganda. 
 
Snapp S and Fisher M, 2015. “Filling the maize basket” supports crop diversity and quality of 
household diet in Malawi. Food Security. DOI 10.1007/s12571-014-0410-0. http://bit.ly/1SlJMKY  
 
Swamila M and Kimaro AA, 2015. Simulating adoption of production enhancing technologies in 
semi-arid zones of Tanzania. Research Meeting at Mikocheni Agricultural Research Institute, 
Dar-es-Salaam, Tanzania, 27-31 July, 2015. 
 
Swamila M, Kotu, BH Kimaro, A, 2015. Appraisal of phosphorus fertilizer sources and rates on 
maize production in semi-arid zones of Tanzania. Research Meeting at Mikocheni Agricultural 
Research Institute, Dar-es-Salaam, Tanzania, 27-31 July, 2015 
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Tegbaru, A, FitzSimons, J, Kirscht, H,
 
and Hillbur, P, 2015. Resolving the Gender Empowerment 
Equation in agricultural research: A systems approach. Journal of Food, Agriculture & 
Environment Vol.13 (3&4):131-139. 2015 
 
Waddington SR, Zingore S, Chikowo R, Wairgei L, Snapp S, 2015. The fertilizer policy guide 
‘Integrated Fertilizer Policy Guide for maize-legume cropping systems in Malawi’. We have 
piloted with printing 200 copies that we are distributing to partners. http://bit.ly/1NN1o38  
 
Three project briefs have been completed and will be printed and distributed to our partners, as 
well as uploaded on the website: 
1. Groundnut production in Malawi: the cash 'cow' and butter that nourishes families 
http://bit.ly/1WU74sG  
2. Soyabean: a versatile grain legume for smallholder farmers in Malawi 
http://bit.ly/1MM7qvH  
3. Doubled-up legume technology: boosting land productivity by cultivating two grain 
legumes with different growth habits http://bit.ly/1HCMhYR  
 
Training modules on rural chicken feeding and management aspects – drafted and piloted once. 
 
Training modules on rural poultry feeding, housing, chick rearing, disease and their control –
drafted and piloted once. 
 
Training modules on rural poultry feeding, housing, chick rearing, disease and their control –
drafted and piloted once. 
 
Vegetable recipe guide. May be accessed at  http://avrdc.org/publications/recipes/   
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Success stories 
Barking up the right tree: Multipurpose trees help Tanzania 
smallholders build a resilient farming system 
 
Winnie Saigodi has planted Gliricidia sepium and Grevillea robusta trees as shelter belts in her farm (Photo credit: IITA/Jonathan 
Odhong’) 
 
Winnie Saigodi, a mother of five, from Moleti village in Kongwa District, Tanzania, had long given up on 
ever harvesting any meaningful produce from her one acre farm. 
 
‘I completely lost hope because for five years, I hardly harvested anything from the farm despite 
cultivating different crops. Nothing grew well and soil erosion was also a major problem,’ Saidogi says. 
She eventually left the land fallow until researchers from the World Agroforesty Centre (ICRAF)  working 
with the Africa RISING project visited her and asked to use part of her farm for research trials on growing 
multipurpose Gliricidia (Gliricidia sepium) trees, which can be grown for fodder, wood supply, wind 
erosion control and soil fertility improvement. 
 
She readily accepted because she had nothing to lose. Two years after the research and demonstration 
trials started, her opinion about the productivity of her land has completely changed. 
 
What she has seen has convinced her that she and other smallholder farmers in Tanzania’s soil erosion 
battered districts of Kongwa and Kiteto can still get good harvests from their farms and turn around their 
fortunes. 
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Anthony Kimaro, the ICRAF country representative in Tanzania and the Africa RISING research theme 
leader, says that in the 2014/2015 season alone, courtesy of the project, over 16,000 Gliricidia seedlings 
were raised by farmers and distributed for planting in the five villages of Mlali, Molet, Ilakala, Manyusi 
and Njoro. More than 100 lead farmers took part in a demonstration of the tested agroforestry 
technologies of raising these trees and they later shared their newly acquired knowledge with 
other farmers. 
 
‘Farmers now know how to raise these tree seedlings and 
plant them in strategic parts of their fields depending on site 
condition and land availability,’ explains Kimaro. Africa 
RISING is also establishing various landscape based 
agroforestry practices to improve access to fodder, fuel 
wood and to control soil erosion in Tanzania’s Kongwa and 
Kiteto Districts. 
 
Farmers will also use the Gliricidia as a source of firewood 
and green manure. Harvesting of crops residues as fodder 
(supplementary animal feeds) or fuel wood (for cooking) 
is already common practice in semi-arid central Tanzania 
where the project’s activities are being implemented. 
 
According to Kimaro,  fuel wood extraction is responsible for more than a quarter (27%) of all 
deforestation in Tanzania. Farmers, especially women, in semi-arid areas spend six to eight hours each 
day searching for a head load of fuel wood which is used up after just two to three days.’ 
 
He believes fast growing leguminous trees/shrubs such as Gliricidia and Melia trees will help 
households build firewood reserves in addition to providing animal feed and green manure for their 
farms. 
 
“I am happy that my field is green and I have started enjoying the shade from the trees during lunch or 
breastfeeding breaks when working in the farm,’ says Saigodi. She is looking forward to harvesting a 
good amount of wood in December this year from the year-old Gliricidia trees, which is much more than 
she gets from crop residues. 
 
She says knowledge from the project is changing the beliefs and misconceptions of farmers in the village. 
‘We believed trees couldn’t be planted in the farms because they suck away nutrients from food crops, 
but we now know the types of trees that are friendly to crops and that add nutrients in the soil,’ she says. 
‘Moreover, planting trees at the farm is helping reduce farm boundary conflicts.’ 
 
Written by Jonathan Odhong’ (IITA) and published on the Africa RISING website http://bit.ly/1AB8LRu. 
 
 
 
 
 
 
 
 
 
 
 
Creating change: Farmers in Mlali village in Kongwa District, Tanzania are 
also planting Grevillea trees to supply fuel wood and timber (photo 
credit: IITA/Jonathan Odhong’). 
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Securing the Future: The Story of Chacha Nyangi and how Africa 
RISING is mentoring the next generation of scientists 
 
Chacha Nyangi, a food specialist trained by Africa-RISING in Tanzania (photo credit: iAGRI). 
 
Growing up in the remote village of Itiryo near the Kenya-Tanzania border, Chacha Nyangi couldn’t have 
imagined his present life as an MSc graduate in food science from Tanzania’s Sokoine University of 
Agriculture. Nyangi is now among an elite group of emerging young scientists in Tanzania who are 
confronting the challenges facing smallholder farmers in the country and beyond. His masters degree 
research thesis focused on aflatoxin and fumonisin contamination in maize and beans along the food and 
feed value chain in Tanzania’s Babati District. 
 
‘Life was not easy for me and my siblings growing up,’ he says. ‘I still remember walking long 
distances across into Kenya border to sell our crop produce so we could buy cooking oil, soap and sugar,’ 
explains Nyangi. 
The first born in a family of seven, he always had the heaviest responsibilities in comparison to his 
younger siblings, including helping pay for their school fees. 
 
The main source of income in Itiryo, like in most Tanzanian villages, is agriculture. His parents grew coffee, 
banana, potatoes, maize and kept livestock. However, in the early 1990’s his parents along with most 
farmers in the village abandoned coffee farming because of poor and delayed payments by the 
cooperatives. Endless inter-tribal conflicts and livestock theft also substantially reduced livestock rearing 
activity in the community, a situation which destabilized most of the families financially leading to many 
children dropping out of school. But Nyangi was lucky; his parents didn’t allow him to drop out of school 
despite the economic hardships. 
 
Witnessing the challenges facing small-scale farmers could have killed his interest in agriculture, but they 
have had the opposite effect, strengthening his passion and resolve to address them. ‘Despite the 
government’s efforts to help farmers, we still have a long way to go. I think we need to work more on 
addressing the plight of the small-scale farmer by tackling issues like food safety, security and access to 
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markets,’ he says. He also says there is need to ‘control post-harvest losses and contamination in food’ so 
that the food produced by small-scale farmers is not wasted. 
 
Training next generation of agricultural experts 
Nyangi’s sentiments correspond to the approach adopted in 
the Africa Research in Sustainable Intensification for the Next 
Generation (Africa RISING) project which in partnership with 
the Innovative Agricultural Research Initiative (iAGRI) 
sponsored his MSc program. 
 
Beyond addressing smallholder farmer challenges like crops 
and livestock productivity, the project also focuses on 
preventing post-harvest losses, market access and addressing 
limited human capacity in agricultural production. 
 
According to Bekunda Mateete, a chief scientist working with Africa RISING in East and Southern Africa, 
limited capacity and numbers of agricultural specialists in the region informs the strategic approach by 
Africa RISING to train and mentor the next generation of agricultural experts. 
 
‘We are partnering with  USAID supported projects in Tanzania, Malawi, Ghana and Mali to provide 
mentorship for students conducting their research thesis in the Africa RISING research sites, because we 
believe these students will create a crop of scientists with a better appreciation of the holistic integrated 
research approach that is needed to address the challenges faced by smallholders,’ says Mateete. 
 
What next 
David Kraybill, the director of iAGRI is optimistic 
that more students, like Nyangi, will continue 
benefiting from the Africa RISING – iAGRI 
program. 
 
‘Currently, there are three other students 
benefiting from the Africa RISING arrangement 
with iAGRI in Tanzania. Three other MSc 
candidates had graduated before Chacha and 
the remaining one is a PhD candidate. We will 
continue to match students with Africa RISING 
researchers for mentorship,’ he said. 
 
Nyangi’s immediate plan is to put his newly acquired knowledge and skills into use. 
 
‘I had a good experience working with farmers in Babati during my research. I now intend to continue 
working with them and other small-scale farmers in helping them adopt good crop storage, processing 
and preservation techniques to limit losses and ensure food safety,’ he explains. 
 
‘Later on, I hope to pursue a doctorate degree in food safety (mycotoxins/contaminants) or food security 
(post-harvest losses). I believe we can greatly improve the lives of our farmers and the entire Tanzania if 
we put more efforts in tackling these two issues,’ he adds with a smile that sums his experience with 
the Africa RISING – iAGRI training and mentoring program.  
 
Written by Jonathan Odhong’ and Gloriana Ndibalema. This story was published on the Africa RISING 
website http://bit.ly/1NGILte 
 
Chacha Nyangi at work in the lab 
Doing what he loves: Nyangi with farmers in Babati District, Tanzania 
